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With larger media budgets allocated to online advertising, it is increasingly being regarded as an 
important aspect of consumer outreach and engagement. One factor that distinguishes online and 
traditional (offline) modes of advertising is “interactivity”. The extent of its effectiveness is however 
questionable, and where research of this factor in the context of online advertising can be considered 
nascent. Using the Elaboration Likelihood Model (ELM), the aim of this study was to understand how 
personal relevance factors - need for cognition and product involvement influence users’ perceived 
interactivity of expandable rich-media advertisements. After which, it sought to understand the overall 
impact of these facets on online advertising effectiveness measured by two sub-level concepts – 
attitude towards advertisement (Aad) and advertising recall (Ar). Using an experimental approach 
based on a 2 x 2 x 2 repeated measures design with need for cognition as a between-subjects factor, 
product involvement as a within-subjects variable and perceived interactivity as a dependent variable 
in hypotheses H1a and H1b; and an independent variable in H2, H3a, H3b, H4a and H4b. 84 student 
participants interacted with 6 online advertisements representing real brands and actual products. The 
findings revealed that product involvement had a positive association with perceived interactivity and 
was a critical factor in producing a significant interaction effect with it on advertising recall. It was 
found that advertising recall was at its highest when product involvement was high and perceived 
interactivity was low, suggesting that the latter could be a form of distraction. Yet, in a situation where 
the online advertisement is featuring a low-involvement product, higher interactivity was beneficial in 
boosting recall of information. Closer analysis of the findings also unveiled that there is a possibility 
of perceived interactivity and its interactions with need for cognition and product involvement posing 
a challenge to the applicability of the elaboration likelihood model to online advertising, even though 
further research is recommended to determine the validity of this claim. One of the main implications 
of this research is the call for greater collaboration between researchers and advertisers to leverage 
upon real-life data tracked from surfing behavior to understand and analyze the potential relationships 
between consumer demographics, perceived interactivity and online advertising effectiveness. 
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Online advertising is a component of Internet advertising and can be defined as “paid for spaces on a 
website or email” (Goldsmith & Lafferty, 2002, p.318). Synonymous with “cyber advertising”, “web 
advertising” or even “interactive advertising”, the term is usually restricted only to advertisements 
appearing in the World Wide Web. Believed to have first emerged in 1994 (Bruner, 2005) in the form 
of advertisement banners on HotWired website, numerous types of ‘online advertising’ or “web ads” 
(Janoschka, 2004) have since surfaced – banners, pop-ups, interstitials, rich media ads (infomercials), 
web sites as well as personalized forms such as newsletters and emails. Other possible forms could 
include sponsored screensavers, online games, asynchronous and synchronous chat groups, and 
sponsored links and so on. Within the context of this study however, online advertising refers to 
banner advertisements in varying sizes and layouts; the Internet Advertising Bureau (IAB) lists 12 
official types, among which, the 300 x 250 expandable banner advertisement was chosen for this 
study. 
 
1.1) Growth in online advertising spend 
 
With high Internet penetration rates and ubiquitous use of smartphones today, there is a high 
propensity for Singaporeans to rely upon the Internet as an alternative source of entertainment, a 
platform for information search and a primary medium for communication. This also means that the 
average Singaporean spends a significant amount of time online. According to a Nielsen Southeast 
Asia Digital Consumer Report1, Singaporeans are the “heaviest Internet users” in the region, clocking 
25 hours per week on the Internet. It does not state if access to the Internet is via computers only or if 
the figure includes access via mobile phones as well, which might significantly increase the average 
number of hours spent online. Moreover, the rapid growth of mobile devices such as smartphones and 
tablets is also likely to propel access to the Internet while increasing the amount of time Singaporeans 

1 Report: Singaporeans ‘heaviest Internet Users’ 
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spend online. In turn, this has inevitably led to a highly competitive arena for advertisers seeking to 
secure eyeballs and justify return on investment on advertising dollars. A joint report between the 
Internet Advertising Bureau (IAB) and PricewaterhouseCoopers (PWC) presented a year-on-year 
growth of 48.3% from 2008 to 2010 for digital advertising revenue, placing it at S$95.5M (2010) 2.  
Moreover, a press release by PWC also stated that Singapore’s Internet advertising’s growth rate 
stood at 17.2 per cent, exceeding the average global at 13 per cent3. On a global level, the article also 
mentioned that spending on digital advertising currently accounts for 26 percent of total entertainment 
and media (E&M) spend (US$1.4 trillion) and is expected to increase to 33.9 percent in 2015 with 
total E&M spend mounting to US$1.9 trillion based on the global entertainment and media outlook 
(2011-2015) from the accounting giant. 
 
There has been unanimous optimism in the future of digital advertising with media budgets 
traditionally allocated to other forms of advertising being channeled into digital. Digital advertising is 
regarded to be an effective form of advertising as it can be targeted and packaged in interactive 
formats to engage the audience. Similar sentiments are emphasized in the joint report by IAB and 
PWC, where the analysis states that online advertising in Singapore is still relatively nascent and local 
advertisers are “view online as increasingly important and are embracing interactive advertising with 
ever larger proportions of their advertising budgets”. Major companies are getting on the bandwagon 
in leveraging on the use of online platforms to disseminate information, build brand presence and 
enhance consumer engagement.  
 
1.2) Purpose of study 
 
“Interactivity” as a feature has been hailed as a differentiator between online and traditional modes of 
advertising. An erroneous assumption often made, especially by practitioners is the notion that more 

2 IAB Online Advertising Revenue Summary 
3 Golden Age of the Digitally Empowered Consumer
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interactive features constitute a more positive experience for users; where this assumption is clearly 
reflected in numerous online advertisements, teaser sites as well as consumer or corporate websites. 
Yet, a fundamental problem that exists within this assumption lies in the definition of “interactivity”, 
where perceptions on what this term encompasses vary greatly among consumers, academics and 
even practitioners. Although this research does not deny advertisers’ beliefs in interactivity being a 
critical determinant of online advertising effectiveness, it stresses the importance of recognizing that 
the notion of interactivity is extremely subjective. There has been constant debate on what it 
encompasses and the implications it has in the new media environment. Efforts to conceptualize 
interactivity have been zealous, engaged in by academics in a wide array of fields, ranging from 
human-computer interaction, marketing, advertising and even to information systems. However, the 
critique on such efforts is the failure to consider what interactivity means to the user, which is very 
much influenced by the user’s perception, and factors that affect perception. This was emphasized by 
Johnson, Bruner and Kumar (2006, p. 35) who stated that “the meaning of interactivity…depends on 
who you are and the context being referred to”. 
 
The quote above reinforces the notion that it is the individual who determines the degree of 
interactivity encompassed by the online advertisement and “interactivity” though can be defined and 
manipulated based on criteria such as the incorporation of animation, games, video etc. becomes 
subjective due to personal characteristics which vary across individuals. However, this does not mean 
that it is impossible to anticipate the extent to which an individual would perceive the online ad to be 
interactive which could be done by focusing on selected personal variables that could potentially have 
an impact on perception.  Therefore, first and foremost, according to this fundamental assumption 
governing the study, two potential variables that could assist in predicting perceived interactivity 
would be the “Need for Cognition” as conceived by Cacioppo and Petty (1984) and “Product 
Involvement”. This study postulates that the effect of perceived interactivity on advertising 




In addition, according to the Elaboration Likelihood Model (ELM), an individual’s need for cognition 
(NFC) is important because it is assumed that NFC remains relatively stable (as an innate 
characteristic) and therefore, could function as the fundamental basis to reveal levels of perceived 
interactivity. This variable is also paramount as it accounts for individual differences in processing 
motivation in persuasion situations. This is especially so within the online context, where an 
individual is exposed to a barrage of advertising formats and competition for attention is constant. 
Moreover, based on the ELM framework, product involvement is also regarded as another critical 
determinant of motivation which inevitably influences the route of processing taken by the consumer 
on the product or service. Through the use of two fundamental personality variables, it will be 
enlightening to understand the extent of their influence on perceived interactivity and subsequently, 
the effects on online advertising effectiveness. 
 
Using an experimental approach based on a 2 x 2 x 2 repeated measures design with Need for 
Cognition as a between-subjects factor and Product Involvement as a within-subjects variable, 84 
student participants were tasked to interact with 6 online advertisements representing real brands and 
actual products (with 3 each accounting for the high and low product involvement groups). The 











2) LITERATURE REVIEW 
 
This section presents an overview on the concept of “interactivity” and elucidates how “perceived 
interactivity”, a variable of interest stemming from this concept has been conceptualized and 
operationalized in previous works. A particular focus is concentrated on its influence on online 
advertising effectiveness albeit not in the context of rich-media expandable banners. 
2.1) Interactivity: Conceptualizations 
 
It is essential to understand the concept of “interactivity” as it nonetheless forms the fundamental 
basis to which “perceived interactivity” is formalized. The debate on the definition of ‘interactivity’ is 
persistent, with academics leveraging upon different paradigms in attempting concept explication. 
According to Bucy (2004), the study of this highly problematic term is “pretheoretical, focused on 
description and typologizing rather than prediction and testing” (p.373) since scholars, with a fixation 
on taxonomy, seek to align different media technologies with respective degrees of interactivity. In 
lieu of this perspective, he claims that interactivity often becomes a “property of media systems or 
message exchanges rather than user experiences with the technology” (p.374). 
 
 Nonetheless, on a broader level, academics have attempted to regulate the boundaries of 
“interactivity”, establishing a fundamental distinction based on whether it is “behavioral” 
(unmediated) or “mediated” in order to define the construct. The former encompasses interpersonal 
communication (or face-to-face discourse) while the latter regards the utilization of a technological 
tool as an essential element in the interactive process. Critics of “mediated interactivity” such as 
Johnson, Bruner II and Kumar (2006) as well as Richards (2006) charge that the term is 
“technologically deterministic” since situating the concept on a particular technology will pose as an 
obstacle in enabling both advertisers and consumers to draw similarities between interactivity in the 
“general human social experience” and technologies. This has implications for research because it 
oversimplifies the scope of interactivity and “delimits the number of communication media that can 
be described as interactive” (Richards, 2006, p.535). Proponents of “mediated interactivity” on the 
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other hand, disapprove of this altruistic inclination, arguing from a communication paradigm that as 
long as interactivity is stimulated by technology, it should be differentiated from interpersonal 
discourse (Sicilia, Ruiz and Munuera, 2005; Bucy, 2004; Kiousis, 2002; Liu and Shrum, 2002; 
McMillan and Hwang, 2002; Downes and McMillan, 2000). Liu and Shrum (2002) resonate, stating 
that technology has the ability to “break the boundaries of traditional interpersonal communication” 
(p.54). Similarly, Bucy (2004) argues that interactivity can only be applied to contexts describing 
“reciprocal communication exchanges that involve some form of media, or information and 
communication technology” (p.375). Yet, a major flaw of this perspective is the assumption that the 
Internet provides users with more freedom in terms of control over messages as well as customization 
as compared to traditional media forms. However, in order to delimit the scope of what interactivity 
encompasses, it is necessary to only refer to “mediated interactivity” as a form of representation of 
interactivity in online advertising. 
 
Within the “mediated interactivity” exemplar, the entity can be further elaborated in terms of “user-
machine interaction”, “user-user interaction” or “user-message interaction”, following the emergence 
of increasingly sophisticated technologies such as the Internet, a platform with the potential to propel 
a greater degree of interactivity. “User-machine interaction” was referred to as “interactivity as a 
product” by Stromer-Galley (2004) who defined it as interaction in terms of users having control over 
the “selection and presentation of online content” (p.374). This concept is also similar to McMillan’s 
(2002) “user-to-system interaction”, Stromer-Galley’s (2000) “media interaction” and “reactive 
communication” by Rafaeli and Sudweeks (1998). On the other hand, the term “user-message 
interaction” appeared in Cho and Leckenby’s (1999) work and was subsequently adopted by 
researchers such as Sicilia, Ruiz and Munuera (2005), Bucy (2004), Kiousis (2002), Liu and Shrum 
(2002), McMillian and Hwang (2002), Downes and McMillian (2000), Stromer-Galley (2000) in their 




It can be said that this classification broadly governs varying dimensions of interactivity and has been 
applied across numerous interactivity studies involving marketing, advertising, web site usability or 
information systems (Teo et. al, 2002; Burgoon, 2000) and online news (Oblak 2005) etc. In Johnson, 
Bruner and Kumar’s (2006) study, they classified Liu and Shrum’s (2002) work under “Advertising” 
in their table listing the different definitions of interactivity in literature. However, this classification 
may not be accurate as Liu and Shrum’s conceptualization was conducted in the context of online 
marketing tools and not advertising, despite certain overlaps between the two spheres. Other 
academics who explored the concept of interactivity in marketing include Alba et al (1997) as well as 
Hoffman and Novak (1996); while those who focused on interactivity within advertising were 
Johnson, Bruner and Kumar (2006), McMillan and Hwang (2002), Coyle and Thorson (2001) as well 
as Bezjian-Avery, Calder, and Iacobucci (1998). In an attempt to collate studies involving the use of 
“interactivity” for a general overview, efforts were made to build upon Johnson, Bruner and Kumar’s 
(2006) table of definitions of the concept (Appendix 1.0). However, focus on theoretical discussion on 
interactivity revolved around studies situated within the marketing and advertising realm due to 
relevance. 
 
Therefore, in Liu and Shrum (2002)’s research where they attempted to review and integrate the 
various facets of interactivity, they defined the 3 aspects as follows: firstly, they conceptualized “user-
machine interaction” as the responsiveness of computer systems to users’ commands, with emphasis 
on the features of technology. Then they defined “user-user interaction” as the importance of 
technology in shaping mediated discourse to resemble that of face-to-face interaction, thus making the 
process seem more “interactive”. The authors echoed the sentiments by Ha and James (1998) who 
believed that the “more that communication in a computer-mediated environment resembles 
interpersonal communication, the more interactive the communication is” (p.104). And lastly, they 
quoted Steuer (1992), referring “user-message interaction” to the ability of the user to control and 
modify messages, suggesting that the Internet provides users with the ability to customize content.  


Following which, in order to create a holistic definition of ‘interactivity’, Liu and Shrum (2002) 
proposed a three-dimensional construct of the term, encompassing factors such as “active control”, 
“two-way communication” and “synchronicity”. The authors defined “active control” as the 
“voluntary and instrumental action that directly influences the controller’s experience” (p.105) where 
the user is able to adjust the information flow accordingly and move from one location to another in a 
nonlinear structure (i.e., Internet) at will. This is exhibited in the context of online advertising where 
an individual is exposed to an ad but is given the choice to click on it and explore or ignore it 
altogether. “Two-Way Communication” was defined as “the ability for reciprocal communication 
between companies and users and users and users” (p.106); the authors also included the ability to 
conduct transactions online as a critical aspect of this dimension. Lastly, “synchronicity” according to 
Liu and Shrum (2002) referred to “the degree to which users’ input into a communication and the 
response they receive from the communication are simultaneous” (p.107). In addition, they 
highlighted that “system responsiveness” was essential to this dimension, with ‘system’ referring to 
the website or server as the technological limitations would affect the degree of synchronicity. The 
authors proposed a theoretical framework of interactivity effects (Figure 1), incorporating the 3 
interactivity dimensions, cognitive involvement as a variable as well as personal and situational 































Figure 1. Liu and Shrum (2002). Theoretical framework of interactivity effects 
 
The authors defined “cognitive involvement” as “the extent of cognitive elaboration that occurs in a 
communication process” (p.117). They also highlighted that this construct differs from the concept of 
“product involvement” but was more aligned with involvement as an elaboration process based on 
Batra and Ray’s (1985) Message Response Involvement (MRI) theory. According to this 
conceptualization, the level of involvement from the consumer is directed at the message but not the 
product itself. Liu and Shrum postulated that cognitive involvement was dependent on active control 
which is present in an interactive environment; therefore, the more interactive the environment, the 
higher the level of control required and subsequently cognitive involvement. The same logic applies 
to two-way communication and cognitive involvement since more processing is necessary when 
communication is synchronous. 
 
Interestingly, personal factors (desire for control and computer-mediated communication 
apprehension) were also taken into consideration when determining the outcomes on interaction. The 
reason for the authors’ choice of these variables was because they embodied influences from an 
individual’s motivation and affective state of communication. Firstly, Liu and Shrum adopted 
















Personal and Situational Factors 
Note:  





Burger’s (1992) definition of “desire for control” which refers to “the extent to which people 
generally are motivated to see themselves in control of the events in their lives” (p.120). According to 
Burger, individuals possessing high desire for control are particular over the extent of control they 
have and actively seek control over a situation while focusing on and processing in great detail 
control-relevant information. The reverse is true for people with low desire for control and as such, 
despite the level of active control afforded in an interactive environment, it will be not appreciated 
and might even be perceived as a deterrent to enjoying the experience online. The other personal 
variable was computer-mediated communication apprehension (CMCA) which is regarded by Liu and 
Shrum as moderating factor of the relationship between interactivity and satisfaction. Using Clark’s 
(1991) definition of CMCA, the authors termed it as “the level of anxiety associated with 
communicating with others via a computer” upon which, they argued that the higher the level of 
CMCA of an individual, the less likely he or she will enjoy the process of online communication and 
less so in an interactive environment where two-way communication is abundant. 
 
Despite the general applicability of Liu and Shrum’s framework, the context to which it has been 
constructed and situated could be regarded as a limitation. As the dimensions were created to measure 
the interactivity of online marketing tools (online stores, web communities, Internet presence sits, 
banner ads, email newsletters, pop-up ads and unsolicited emails), it is possible to question the 
validity of these dimensions in the context of online advertising where formats do differ to a certain 
extent. For example, the ability to conduct transactions as a subset of “two-way communication” may 
apply to websites but an interactive feature not expected of in an online advertisement. A similar 
concern was also voiced by Johnson, Bruner and Kumar (2006) who discussed how despite the 
dimensions used by researchers to frame the concept of interactivity, the theoretical rationale for what 
it constitutes is lacking. An example provided was the “control over the flow of information” or in Liu 
and Shrum’s framework, the dimension of “active control”. According to Johnson, Bruner and Kumar, 
most researchers rely upon Steuer’s (1992) definition of interactivity to formulate this dimension; they 
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unfortunately, chose to disregard the context in which conceptualization was made. Steuer’s work was 
steeped in virtual reality (VR) and the extent to which mediated interactivity contributed to the user 
experience of VR – therefore, he defined interactivity as “the degree to which users of a medium can 
influence the form or content of the mediated environment” (p.36). The extent to which these 
dimensions are applicable cannot be determined as the authors (Liu and Shrum) merely crafted the 
hypotheses but did not statistically verify them. 
 
A more common critique of this approach however, would be the emphasis on situating the locus of 
interactivity within the technological definitions or dimensions. The authors themselves explicitly 
emphasized that it is essential to differentiate between “structural” and “experiential” aspects of the 
construct; the former referring to the “hardwired opportunity of interactivity provided during an 
interaction” (p.107) and the latter as “the interactivity of the communication process as perceived by 
the communication parties” (p.107). It is evident that the “experiential” aspect identified would 
closely mirror the construct of “perceived interactivity”. 
 
This is in line with Bucy’s (2004) conceptualization of interactivity (Table 1); where currently, Liu 
and Shrum’s dimensions are centered upon technology and communication setting but missing out 
user perceptions. Bucy emphasizes that the two dimensions (proposed by Liu and Shrum) are 
physically observable, yet by only focusing on factors like these, researchers remove the likelihood 
that interactivity can be regarded as an “experiential rather than technological factor” (p.376). What is 
more pertinent is to understand that users may possess the “sense of participating in a meaningful 
two-way exchange without ever achieving actual control over the content or performing an 










Context Conceptual Considerations 
User Perceptions  Subjective Experience 
Not visibly observable; almost any mediated 
setting may be perceived as interactive. 
Includes all levels of communication 
Communication 
Setting  Messages Exchanged 
Definitional constraints enable precise 
measurement but tend to rarify the concept. 
Excludes forms of mass communication 
Technology  Interface Actions 
Degree of interaction and range of interface 
features utilized varies with user 
skills/competencies. Requires observable 
behavior 
 
Table 1. Bucy (2004). Conceptualization of Interactivity 
 
As substantiated by Bucy, approaching interactivity through the lens of the user could result in new 
theorizations of the concept; he also mentioned that in the realm of new media, certain formats could 
be deemed as extending opportunities for interactive engagement even if these formats do not embody 
the features specified as “interactive” by researchers. He also quotes Beniger (1987) to support his 
argument, who believes that “interactivity is best (though not exclusively) understood as a perceptual 
variable residing within the individual…(and) unless a communication setting is experienced and 
perceived as interactive, no amount of technological features, physical engagement or message 
engagement” (p.379) will create that impression for the user. These sentiments are also shared by 
Johnson, Bruner and Kumar (2006) who theorizes interactivity on the basis of “general human social 
experience” (p.36), upon which they believed was general enough to be extended to not only 
technology-mediated interactivity or non-mediated (face-to-face) interactivity but also human 
perceptions of interactivity. 
 
2.2) From Interactivity to “Perceived Interactivity” 
 
One of the studies that have attempted to conceptualize and operationalize “perceived interactivity” is 
McMillan and Hwang’s (2002) study on this variable in the context of the World Wide Web. Using 
Churchill’s (1979) paradigm for scale development, the authors attempted to create a scale to measure 
perceived interactivity. Based on their findings, they proposed three measures of perceived 
interactivity (MPI) scales (Table 2). The first scale was used to measure “real-time conversation” and 
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encompassed 7 items focusing on communication as well as the intersection between time and former. 
The second scale, termed as the “no delay scale” was made up of 3 items which measured the time 
element of perceived interactivity, placing emphasis on the importance of speed in content loading. 
The final scale was labeled as the “engaging scale”, and comprised of 8 items centered on the notion 
of control as well as time elements as well. This scale was formulated based on the concept of “flow” 
4 or intense engagement where “users can become absorbed in new media and lose track of time” 
(McMillan and Hwang, 2002, p.133). Using these scales, the researchers claimed that relationships 
between the concept of perceived interactivity and other variables measuring advertising effectiveness, 
such as “attitude toward website, involvement with the site topic, and site characteristics” (p. 142) can 
be analyzed. 






Variety of Content 
No 
Delay 
Loads fast Enables concurrent 
communication Keeps my attention 
Nonconcurrent 
communication 
Easy to find my way 
through the site Loads slow 
Is interactive Unmanageable 
Primarily one-way 
communication 
Doesn’t keep my 
attention Operates at 





Table 2. McMillan and Hwang (2002). Measures of Perceived Interactivity 
 
In a study by Wu (2005), the researcher sought to demonstrate that perceived interactivity mediated 
the effects of actual interactivity on attitudes toward website. He measured perceived interactivity in 
the context of websites (PIsite) where he defined the variable as “a psychological state experienced by 
a site-visitor during the interaction process”. Here, perceived interactivity encompassed 3 dimensions 
– firstly, perceived control over site navigation, the pace or rhythm of the interaction and the content 
being accessed. The second dimension involved perceived responsiveness from the site-owner, 

4 Csikszentmihalyi 1975; Ghani and Deshpande 1994; Hoffman and Novak 1996; Novak, Hoffman 
and Yung 2000; Trevino and Webster 1992 
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navigation cues and signs and the persons online. Lastly, perceived interactivity was measured by 
perceived personalization of the site with regard to it behaving as if it were a person, functioning in a 









Figure 2. Wu (2005). Interactivity (Actual and Perceived) and Relationship with Attitude 
 
Wu proposed a model (Figure 2) to illustrate his assumption; the dashed line between actual 
interactivity and attitude toward website represented the probability that effect of the former on the 
latter could be insignificant due to the influence from a mediating variable. His findings unveiled 
positive relationships among the independent variables perceived interactivity and actual interactivity 
as well as attitude toward website. His hypothesis was also supported when he demonstrated that as 
perceived interactivity played a mediating role in the relationship between actual interactivity and 
attitude toward the website, the significant relationship between attitude toward the website and actual 
interactivity became insignificant. Through Wu’s study, a critical insight can be drawn which serves 
as a motivating factor for this research. The positive relationship between actual interactivity and 
perceived interactivity indicates that both should be taken into consideration simultaneously to obtain 
a complete picture of what is interactivity actually is. Yet, prior studies have often failed to do so, 
most of which inclined towards what Wu would term as the “actual interactivity research stream” 
which conceptualized interactivity as the “levels of potential for interaction as embodied in a stimulus 
(e.g., a website)” while manipulating these levels to understand the potential effects on the dependent 
variable, such as attitude towards website, brand, purchase intention etc. The researcher also 
emphasized the difference between both streams of research, defining interactivity as a perceptual 









The main postulation is the notion that “interactivity” as a concept, should not be bounded and may 
not be visible; it is also imperative to note that it is not monolithic. On the contrary, “interactivity” 
should be regarded as an entity situated along a continuum, wavering according to the perceptions of 
the individual – aptly termed in this study as “perceived interactivity”. According to Figure 2 
presented earlier, the conceptual considerations surrounding perceived interactivity would render it to 
be non-observable; yet, this does not mean that it cannot be reliably measured, when compared to 
other non-tangible concepts such as attitudes, preference and influence. It can be argued that despite 
distinction between perception and reality of interactivity to be philosophical, empirical evidence have 
demonstrated that perception and reality of interactivity are different. Wu highlighted that in a study 
by Lee et al. (2004) based upon web-based content analysis and web-assisted personal interviews, 
perceptions of interactivity (perceived interactivity) of three computer manufacturers' websites 
(apple.com, dell.com, and hp.com) were different, while the objectively-assessed interactivity (actual 
interactivity) was the same among the three websites. 
 
Sohn and Lee (2005) also conducted a study attempting to measure users’ perceived interactivity of 
the web in general. They provided 3 reasons for their choice of the web as opposed to a particular 
website, citing the belief that perceived interactivity of the former is “less situation-dependent” and 
hence less subjected to influences from factors of no interest to the study such as website design. The 
second reason was the possibility that by adopting an actual website as the subject of the research, 
participants would likely place unwanted emphasis on dimensions applicable only to websites, for 
example easy navigation as opposed to taking into account, a more holistic perspective on their 
experience online. The researchers lastly, stressed that by measuring users’ perceived interactivity of 
the web in general, each dimension’s relationship with other correlates (of interest) would be unveiled 
more clearly. Sohn and Lee adopted and modified Wu’s (2000) items used to measure perceived 
interactivity; they however, did not combine the factors to form a group of measurements like what 
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Wu did but were instead regarded as “three new composite variables” – specifically control, 
responsiveness and interaction efficacy. 
Variable Items Variable Items 
Control 
Perceived Pace of Control 
Responsive 
Perceived Sensitivity of the Web 
Feel Comfortable to Use the Web Quick Responsiveness of the Web 
Perceived Navigation Control Expect Positive Outcomes 
Perceived Content Control Interaction 
Efficacy 
Feel Comfortable to Express Opinions 
Know Where I Am Real Time Communication with Others 
 
Table 3. Sohn and Lee (2005). Measures of Perceived Interactivity 
 
Similarly, Johnson, Bruner and Kumar’s (2006) also developed a model (Figure 3) to measure 
perceived interactivity. This model included antecedents “reciprocity”, “responsiveness”, “nonverbal 
information” and “speed of response” for the variable of interest. Outcomes measured were “attitude 
toward website” and “involvement” as in product involvement. The researchers postulated positive 
associations between the 4 antecedents and perceived interactivity, while hypothesizing positive 
















Figure 3. Johnson, Bruner and Kumar (2006). Interactivity (Actual and Perceived) and Outcomes 
 
Their study found that facets “responsiveness”, “nonverbal information” and “speed of response” had 
significant effects on perceived interactivity; among which, “nonverbal information” was the most 
important determinant. This facet was defined by the authors as “the use of graphics, animation, 



















“Responsiveness” on the contrary, was also found to have positive effect on perceived interactivity 
but was unable to attain significance. In terms of outcomes, Johnson, Bruner and Kumar also unveiled 
that perceived interactivity exerted strong, positive effects on the dependent variables – attitude to 
website as well as involvement.  
 
The notion of “interactivity” and “perceived interactivity” are nonetheless mutually interdependent, 
with the sub-facets of the latter stemming from the former. The studies outlined above are useful to 
establishing the conceptualization of perceived interactivity in this study. Despite the fact that these 
studies measured advertising effectiveness in terms of attitude towards website, the dependent 
variables can be modified to fit the context of this research by substituting “attitude towards website” 
with “attitude towards ad” and “ad recall”. 
 
2.3) Interactivity and Advertising Effectiveness 
 
There are a couple of theoretical approaches undertaken by academics researching on interactivity 
(and perceived interactivity, even though that distinction was not highlighted) and its effect on online 
advertising effectiveness. Micu (2007) for example, listed theoretical frameworks such as the schema 
theory and its corresponding concept of “flow”, the social learning theory, expectancy theory and the 
elaboration likelihood model while Stewart and Pavlou (2002) examined how the structuration theory 
could be applied as a feasible foundation upon which new measures of effectiveness are identified, 
chosen and evaluated within an interactive context. The definition of “advertising effectiveness” 
however, is disparate across the studies but mostly focusing on one particular format, the website. 
 
With reference to the schema theory and the concept of “flow”, Micu adopted Hoffman and Novak’s 
(1996) argument that “flow is an outcome of interactivity which in turn influences how users navigate 
Web content” (p.53). The implication for online advertising effectiveness is the postulation of an 
increase in flow improving users’ memory for Web content, or in other words “advertising recall”. In 
the applicability of the social learning theory, the author referred to Sohn and Leckenby’s (2001) 
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work where they found that the social context to which an individual belonged to had influence on 
perceived interactivity. This meant that individuals’ degree of perceived interactivity is related to their 
“locus of control orientations” (p.53), or simply “user control”; the higher the locus of control the 
individual believed to have, the higher the level of perceived interactivity. Earlier studies similarly, 
have found that “user control” as a facet of interactivity propel a positive relationship of the notion 
with effectiveness measures like persuasiveness or attitudes and interactivity (Macias 2001, Novak et 
al. 2000, Wu 2000).  
 
Sohn, Leckenby and Jee (2003) adopted and incorporated Vroom’s (1964) expectancy theory into 
understanding interactivity and its influence on outcomes by building “expected interactivity” into 
their model of “interactivity perception formation process” (p.54). The assumptions underlying the 
expectancy theory are that individuals possess different goals and will be motivated to accomplish the 
goal if firstly, there is a positive correlation between the efforts channeled and performance attained; 
secondly, if there is a reward stemming from the performance which will fulfill an important need and 
lastly, the desire to satisfy this need is strong enough to propel action. Based on these assumptions 
therefore, the researchers believed that every individual would have prior expectations of the 
interaction process which would then influence their perception of interactivity. Their postulations 
were supported as they found different expectations of interactivity generating different perceptions of 
the website’s degree of interactivity.  
 
Similarly, Stewart and Pavlou (2002) champion the use of structuration theory by Giddens (1979, 
1984) as a philosophical platform in measuring the effects and effectiveness of interactive marketing. 
The main assumption of this theory is the participation of “active, knowledgeable, and purposeful 
actors who actions are governed by pursuit of their own goals and the interpretation of existing 
structure” (p.387). Therefore, this implies that actors need to not share the same interpretation of 
structures and the related elements; where structure influences interaction and yet at the same time, is 
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the outcome of previous interactions5. Hence, this theory is very much aligned with the concept of 
“perceived interactivity” since it is built upon the reasoning that consumers act on “interpretative 
schemes driven by their goals to shape their communication” (p.387), a line of thought consistent with 
researchers such as Barsalou (1983, 1992), Murphy and Medin (1985). The degree of interaction 
afforded by the medium therefore, is subjected to the extent to which the medium meets the goals of 
the individual interacting with it. The authors also discussed the implications of this theory for the 
analysis of interactivity and subsequently measures of interactive marketing communications; 
postulating that interactivity can be regarded as both “means” and “goal”. While they did not list 
specific measures for evaluating effectiveness, they suggested three pointers to be taken into 
consideration when crafting these measures – firstly, the interaction between consumer and marketer 
should take precedence in the measure development; secondly, any measure of effectiveness of 
interaction should be situated within a structural context influenced by goals and lastly, effectiveness 
measures need to reflect the “dynamic, longitudinal nature of the adaption processes that align 
structure with the interaction” (p.392). 
 
In addition, researchers Chung and Zhao (2004) employed the elaboration likelihood model (ELM) 
and included product involvement as a moderating variable in their study to understand the 
relationship between perceived interactivity and website preference. There were two major findings to 
their research: firstly, they demonstrated that perceived interactivity influences attitudes toward online 
advertisements as well as recollection of content (whether it was within the advertisement or web 
content in general was not explicitly stated). The other finding was web users were particular in the 
content they were accessing and hence practiced selective clicking of links to control information 
flow online; this prompted Chung and Zhao to conclude that this degree of user control would 

5 Giddens (1984) defined “structure” in terms of “fundamental duality, in which structure is both (1) a 
mechanism for the organization of interactions (processes) and (2) the outcome of such interactions” 
(Stewart and Pavlou, 2002, p.386) 
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undoubtedly enhance retention of information presented to the user online notwithstanding the level 
of involvement in the product. 
 
Clearly, despite the different approaches and theoretical frameworks leveraged on to analyze the 
impact of interactivity and perceived interactivity on advertising effectiveness, one commonality 
resonates throughout the findings of the majority of research conducted – (perceived) interactivity is 
beneficial, whether advertising effectiveness is measured based on websites or in the format of online 
advertisements. In a study by Wu (1999) for example, the author sought to understand the correlation 
between participants’ perceived interactivity of websites and their attitudes toward them. He found 
that there was a strong correlation between the two concepts (where r = 0.64 and 0.73 for the two 
websites used for the study respectively). More interestingly, Sicilia, Ruiz and Munuera (2005) 
unveiled that an interactive website leads to more positive attitudes toward the product and the 
website, due to the need for greater information processing and greater flow state intensity. These 
findings function as a fundamental basis to understanding the moderating effect of a personality 
variable (need for cognition) on information processing and on a higher level, its implications online 
advertising effectiveness. One of the most applicable and relevant studies to this research however, 
would be Cho and Leckenby’s (1999) work, where they were the first to conduct a study exploring the 
effects of interactivity on advertising effectiveness in terms of attitude toward ad, attitude toward 
brand and purchase intention. Not surprisingly, they unveiled that higher the degree of interactivity, 














3) THEORETICAL FRAMEWORK 
 
The theoretical framework undertaken in this study is the Elaboration Likelihood Model (ELM) by 
Petty and Cacioppo (1983, 1986). An additional facet – “perceived interactivity” is also weaved into 
this framework to understand how it could potentially affect the traditional assumptions underlying 
this theory. This section begins with an introduction to ELM and then explicates the proposed 
associations between fundamental antecedents “need for cognition” and “product involvement” with 
“perceived interactivity”. The section then concludes by suggesting probable implications on online 
advertising effectiveness brought about by the degree to which individuals’ perceive the 
advertisement to be interactive and the joint effects when combined with existing antecedents within 
the framework of ELM. 
 
3.1) Elaboration Likelihood Model 
 
As discussed earlier in the literature review, the ELM is no doubt one of the popular frameworks used 
to examine the effects of traditional forms of advertising in terms of persuasion and attitudes. 
Similarly, it has also been adopted to analyze and understand numerous other aspects of Internet-
related research, such as technology acceptance (CITE), e-commerce strategies (Chen and Lee, 2008; 
Yang et al., 2006), e-health (Angst and Argawal, 2009; Hong, 2006) and therefore, can be, to a large 
extent sufficiently applied in the context of interactive advertising research (Levy and Nebanzahl, 
2007; Sicilia, Ruiz and Munuera, 2005; Sundar and Kim, 2005) as well. 
 
The elaboration likelihood model of persuasion is a theory that explicates the processes an individual 
undertakes during interaction with the advertisement and the attitudes that occur as a result of these 
processes and the interaction. Essentially, the theory postulates that there are two routes of 
information processing (central or peripheral), through which the route taken by the individual is 
moderated by the likelihood of elaboration, which, in turn, is influenced by the individual’s 
motivation and ability to process. Petty and Cacioppo (1986) defined motivation and ability in terms 
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of their antecedents; a couple of factors6 have been identified as enhancing motivation, among which 
personal relevance (product involvement) and need for cognition are often the more prominent 
personality variables appearing in research studies. Similarly, factors that are believed to enhance 
processing ability include low levels of external distraction, a controllable message pace, message 
repetition, and high message comprehensibility. 
 
The central route of information processing involves effortful cognitive activity whereby individuals 
focus their attention on message relevant advertisement information, and rely upon prior experience 
and knowledge to evaluate the information presented. Under circumstances when “elaboration”, 
defined as the “extent to which people think about issue-relevant arguments contained in persuasive 
messages” (p.303) is high, the favorability of cognitive responses generated in reaction to the 
advertisement influences the attitudes. Hence, this means that support arguments enhance attitude 
favorability while on the other hand, counter arguments reduce attitude favorability. Moreover, Petty 
and Cacioppo proposed that there are two types of processing when the propensity for elaboration is 
high – firstly, objective processing occurs as the individual is motivated to examine the information at 
hand for supposedly “true” or core benefits. The opposite type of processing, otherwise known as 
“biased processing”, takes place when the individual already possesses an existing and even strong 
prior opinion to the message topic therefore resulting in cognition founded on prevailing attitudes. In 
this context, if the message presented is in line with prior attitudes of the individual, support 
arguments will be drawn; counter arguments will be elicited if the opposite is true. 
 
The other route of information processing is the “peripheral route”, which is often taken when the 
individual’s elaboration likelihood is low. In this situation, the individual does not pay much attention 
to the message content but instead, focuses on non-content elements associated with the message 

6 Other factors that are regarded as antecedents of processing motivation include increased number of 
message sources and personal responsibility for evaluating the message 
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presented as a basis for attitude formation. These non-content elements are more accurately termed as 
“peripheral cues” and could refer to the source characteristics (in terms of attractiveness and likability 
or expertise), music, emotions generated by the advertisement etc. It is believed that more often than 
not, “non-cognitive processes such as classical conditioning or mere exposure” (Lien, 2001, p.302) 
are the fundamental explanations to how peripheral cues influence attitudes. 
 
3.2) Need for Cognition 
 
Situated within the ELM, a cognitive approach is applied in this research, represented by the 
antecedent “need for cognition”. There are various cognitive approaches across consumer and 
advertising research as well psychological studies where researchers focus on different aspects of 
cognition to understand its effects on advertising outcomes. These approaches, namely the cognitive 
structure model, cognitive response model and cognitive filtering lay the groundwork for 
demonstrating the importance of taking cognition into account for this study. 
 
Olson, Toy and Dover (1978) proposed a combined cognitive structure and cognitive response model 
in their study to understand the mediating effects of the latter to advertisements on “selected elements 
of cognitive structure” (p. 72). The researchers believed that the dominant research paradigm at that 
time, which involved the measurement of dependent variables (attitudes, sales etc.) following 
exposure to a persuasive communication source and the possibility that there was a generalizable 
relationship between the communication goal and communication variable of interest was too 
simplistic. Therefore, they felt it was necessary to introduce the two proposed models to understand 
the effects of cognition in advertising. The models focus on “cognitive states and or processes that 
intervene between or mediate exposure to persuasive communications and changes in attitude, 




Firstly, the cognitive structure model is rooted in the learning theory and points to ‘beliefs’ as the 
fundamental cognitive element7. The researchers made reference to the expectancy-value models by 
Fishbein and Ajzen (1975) who postulated the casual relationships between beliefs and attitudes, 
intentions, and eventually behavior. According to this postulation, attitudes are influenced by the 
“belief strength and the evaluative aspects of beliefs combined in an additive, compensatory manner” 
(p.72). An extension of this model by Fishbein and Ajzen establishes a relationship between attitude 
and behavioral intentions, which are in turn, casually related to behavior. The motivation for this 
extension is largely due to the conjecture that beliefs formed during interaction with persuasive 
communication are integrated into a pre-existing belief framework, leading to an overall change in the 
belief structure, which functions as the basis for attitude and behavior change.  
 
While the earlier model focuses on structural aspects of stored knowledge, the cognitive response 
model is complimentary to the cognitive structure model as it emphasizes the cognitive processing 
process - its basic premise revolving around the notion that cognitive responses in the form of 
“thoughts” stemming from the persuasive communication source function as mediators of attitude 
formation or modification. With these two models, Olson, Toy and Dover argued that a holistic 
framework to ascertain communication impact can be achieved. One of the major implications of their 
research was how consumers may indulge in active disagreement with message content that do not 
directly involve established beliefs or even with seemingly trivial and low involvement products. 
Although this joint model is not directly applicable to the present study, it presents a useful foundation 
for asserting the need to take the individual’s cognitive structure and aspects of this structure into 
consideration, as they have implications on cognitive response and indirectly, influence on the status 
quo of attitudes toward the communication source, message or even product. 
 

7 As with Lutz & Swasy (1977) and Olson & Mitchell (1975) 


In addition, according to Hood and Schumann (2007), users engage in an activity called “cognitive 
filtering” as they interact and navigate on the Internet. The authors postulate that users fall into a state 
of “flow” (D.L Hoffman and Novak, 1996) where they become so engaged, they lose track of time. 
Within this state, users are exposed to varied content in numerous formats that both conscious and 
unconscious filtering become necessary for the management of information overload. This results in 
“cognitive filtering”, a process or coping mechanism undertaken by the human mind’s need to “make 
sense of its surroundings, coupled with cognitive capacity limits” (p.187). Upon which, this cognitive 
limitation poses various implications for advertisers; firstly a propensity for users to “see only what 
they expect to see and mentally discard images of incongruent objects” become prominent. This is 
exacerbated by the selective nature of users in attention paid to the information available, through 
which, there is a likelihood that images or text that resonate with the user’s lifestyles, attitudes and 
opinions become areas of focus. 
 
The inherent cognitive capacity of an individual therefore, plays an important role in determining the 
amount of attention paid to the content available on the Internet, and within this context, an online 
advertisement. This brings to point the critical factor “need for cognition” which is defined as the 
degree to which an individual enjoys thinking, by Haugtvedt, Petty and Cacioppo (1992); and can be 
regarded as driven by motivation instead of natural intellectual capacity. The authors proposed that 
individuals scoring high on the NFC scale (known as high NFC individuals) “intrinsically enjoy 
thinking” (p.240) while those scoring low (low NFC individuals) “tend to avoid effortful cognitive 
work” (p.240). Translating this into the context of online advertising, according to Hood and 
Schumann (2007, p.194), NFC can also be regarded as the “strength of an individual’s desire to fully 
understand information that is presented” (Cacioppo & Petty, 1892,; Haugtvedt, Petty & Cacioppo, 
1992). The authors postulate that higher NFC may propel a user to engage in greater information 
processing or longer search behaviour to attain a more detailed understanding about the content of 
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interest, hence a higher likelihood that the individual will be more prudent in processing advertising 
messages that enable purchase decisions. 
 
Therefore, NFC is an important factor in elucidate individual differences in terms of processing 
motivation during situations of persuasion, no doubt highly relevant to the context of advertising. As 
mentioned earlier, NFC is an antecedent of ELM which postulates that information processing takes 
the central processing route in instances where individuals possess the motivation and ability to 
evaluate message arguments thoughtfully. Under this particular circumstance, it is believed that 
individuals who take the central route of processing towards a message tend to possess high need for 
cognition. These high NFC individuals are described as “highly intrinsic, motivated and curious” 
(Amichai-Hamburger, 2007, p.882) with a natural motivation to seek knowledge and therefore, 
engage in information acquirement. In contrast, the peripheral route is adopted by low NFC 
individuals, who rely on heuristics or cues to facilitate attitude formation. This means that since they 
find thinking to be taxing and would prefer to rely on the opinions of others, for instance experts to 
guide decision-making. 
 
Applying this to the online environment, the outcome of high NFC on perceived interactivity can be 
understood in terms of the different information search strategies that high NFC consumers employ as 
compared to low NFC individuals. Firstly, “perceived interactivity” embodies an element of “control” 
by the user; high NFC individuals are typically known to possess “a strong need of control over their 
environment” (p.882). Online interactive advertisements today provide the ability to initiate the start 
of interacting with advertisements at the will of individuals – a characteristic that high NFC 
individuals might appreciate. Secondly, when high NFC individuals are presented with an interactive 
advertisement, they have a higher inclination to cognitively to engage in (while on the lookout for 
attribute-related information) and hence are more likely to be exposed to or use the interactive 
functions provided by the advertisement. Thus, it is possible to establish that that the level of NFC 
determines the level of engagement devoted to the advertisement, with high NFC individuals being 
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more inclined to perceive higher levels of interactivity. A study by Jee and Lee (2002) supports this 
line of reasoning; in their study on how personal factors (need for cognition, product involvement and 
product expertise, as well as Internet skills and experience) affect perceived interactivity, they found 
that skilled people possessing a higher need for cognition perceived websites to be more interactive. 
Similarly, in a study by Sohn and Lee (2005), NFC was the only statistically significant predictor for 
perceived control, a sub-facet of “control”, one of the 3 variables used to measure perceived 
interactivity. In addition, NFC was also found to be a significant predictor of “interaction efficacy”, 
another sub-facet of perceived interactivity. These findings therefore, formulate the basis for our first 
hypothesis, H1a. 
 
H1a: The higher the level of need for cognition among high NFC individuals, the higher the level 
of perceived interactivity. 
 
On the other hand, a negative relationship between low NFC individuals and level of perceived 
interactivity is hypothesized due to two reasons. Firstly, low NFC individuals rely on the peripheral 
route (especially in low involvement contexts) during information processing, e.g. source 
characteristics. Thus, they pay attention to visual factors such as attractiveness of graphics, video etc. 
to identify these source characteristics; visual factors, as discussed in the literature review, could also 
be regarded as facets of interactivity encompassed within the definition of the concept. By focusing 
on the “interactive” features of the online advertisement, it is no doubt that low NFC individuals 
would be more inclined to experience higher “perceived interactivity”. The second reason is with 
more interactive features in online advertisements, greater effort is required to control and sift for the 
desired information which low NFC individuals are not inclined or willing to. This is substantiated by 
Sicilia, Ruiz and Munuera (2005) who stated that while “interactivity offers information control… it 
requires higher cognitive resources to manage the information flow” (p.34). Hence, this results in a 
higher likelihood for individuals to regard the advertisement as being more interactive, which brings 
us to the second hypothesis, H1b. 
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H1b: The lower the level of NFC among low NFC individuals, the higher the level of perceived 
interactivity. 
 
3.3) Product Involvement 
 
Defined as the relevance that an individual perceives in the product’s values according to their own 
interests and needs (Zaichkowsky 1985), “product involvement” is another essential motivational 
factor within the ELM. The model suggests that the higher the product involvement, the greater the 
propensity of the individual to embark on the central route of processing, or ‘elaboration likelihood’. 
This means that people highly involved in the product would be actively looking out for information 
pertaining to it and would in turn, form opinions based on the information received, most likely a 
rational description of the benefits and vice versa. Janoschka (2004) cited a study by ComCult (2002) 
to validate this claim, where it observed that “in the textual matching between web sites and web ads, 
the involved user is motivated to extensively process information and appreciates comprehensive and 
argumentative advertising messages” (p. 75). On the other hand, it is believed that individuals with 
low involvement have no vested interest in the product and therefore, will not be attracted by factual 
information but rather “emotionally appealing aspects” (p.75), for instance images, design, packaging 
etc. Prior studies (such as Jee & Lee, 2002; Johnson, Bruner & Kumar, 2006; Yoo & Stout, 2001) 
reported that individuals with high product involvement are more likely to recall and recognize the 
information presented in the advertisement, while those with a low product involvement are less likely 
to recall and recognize it. According to Yoo and Stout (2001), product involvement was found to have 
positive effects on the user’s perceived interactivity with the website. 
 
In the context of interactive online advertisements, it is assumed that individuals have the power to 
view and interact with the online advertisement, i.e. scroll over, close advertisement box etc. Hence, 
level of product involvement is important because it could be a pre-determinant of whether the 
individual is motivated to view the online advertisement in the first place, which in turn exposes the 
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user to the interactive functions of the advertisement, influencing ‘perceived interactivity’. This brings 
us to our next hypothesis, H2. 
 
H2: There is a positive relationship between level of product involvement and level of perceived 
interactivity 
 
3.4) ‘Perceived Interactivity’ within ELM: Implications on Advertising Effectiveness  
 
Stewart and Pavlou (2006) examined and classified different approaches to measuring the 
effectiveness of interactive marketing, presenting 9 broad categories of measures including measures 
of attitudes, efficacy and effectiveness of interaction, informativeness, intensity and quality of 
interaction, decision outcomes, intention, presence, perceived control and vulnerability as lastly, 
behavior, usage and gratification. It is critical to note however, that some of these categories, for 
example, presence and perceived control can be regarded as components of a higher-level construct 
such as “perceived interactivity”. This in turn, transforms these measures as benchmarks to assess the 
outcome of online advertising to being independent variables impacting its effectiveness. In addition, 
an interesting feature of their work is the absence of “advertising recall”, which is one of the most 
common measures used to ascertain the degree to which the online advertisement is successful in 
persuasion. The most apparent critique of applying effectiveness measures of traditional advertising to 
online advertising is the fact that it offers different experiences with interactive features that are not 
available in traditional media. Thus, alternative or supplementary measures might be necessary to 
evaluate the effectiveness of online advertising. Yet, a couple of researchers have nonetheless, 
challenged this claim (Schlosser et al, 1999; Ducoffe, 1996), arguing that the structure of attitudes 
toward Internet advertising “is the same as that for attitudes toward advertising in general” (Stewart 
and Pavlou, 2006, p.320). 
 
In this study, online advertising effectiveness” is measured using two main constructs – attitude 
towards the advertisement (Aad) and advertisement recall (Ar). Attitude towards the advertisement is 
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defined as “the overall evaluation of an advertising message or execution” (Stewart and Pavlou, 2006, 
p.233) and a separate study by Rodgers (2002) was highlighted by the researchers to demonstrate how 
attitude toward the advertisement was related to its ability to persuade and the individual’s intent to 
click. Rodgers tested a model by Brown (2002) who proposed a measure of “likeability of banner 
advertisement” which was similar to items used to evaluate attitude toward the advertisement. Using a 
sample of 107 undergraduate students, Rodgers found that the items proposed were reliable at a 
coefficient of 0.93; in turn demonstrating that Brown’s scales to measure attitude toward 
advertisement was stable. Similarly, Goldsmith and Lafferty (2002), in their study on consumers’ 
responses to websites and their influence on advertising effectiveness, adopted Lutz’s (1985) 
definition of attitude toward advertisement, who explained the concept as “a predisposition to respond 
in a favorable or unfavorable manner to a particular advertising stimulus during a particular exposure 
occasion” (p.319). Together with other fellow researchers (Aaker and Stayman, 1990; Brown and 
Stayman, 1992), they also claimed that if the purpose of advertising is to create positive reactions to 
the advertisement as well as brand thus propelling the propensity of purchase, then a “positive 
emotional response to an advertisement may be the best indicator of advertising effectiveness” (p.319). 
 
Many studies have explored the interaction effects among various antecedents on attitudes toward 
advertisement. Sicilia, Ruiz and Munuera focused on the moderating effect of need for cognition on 
the influence of interactivity on information processing toward interactive and non-interactive 
websites. While the authors did not anticipate any main effects of need for cognition on the valence of 
processing, defined as favorableness toward website and operationalized as “number of participants’ 
favorable thoughts, minus the number of unfavorable thoughts related to the website” (p.38), the 
results from their study demonstrated significant effect between need for cognition (as a moderating 
variable) and the presence of interactivity on the valence of processing. The authors showed that 
information processing increases for both high-NFC and low-NFC individuals when exposed to an 
interactive website, although the degree of increase is larger for the latter than the former, to the 
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extent that the increase surpassed total processing by high-NFC individuals. Their research confirms 
that the attitudes participants possess toward the website is due to the influence of interactivity on 
information processing. Hence, the findings for this study provide the basis for our next hypothesis, 
H3a. 
 
H3a: There is significant interaction effect between need for cognition (NFC) and perceived 
interactivity on online advertising effectiveness such that the effect of perceived interactivity on 
AAd will be greater for high NFC than for low NFC people 
 
As mentioned, another antecedent within the ELM is product involvement, which has also been a 
common factor examined for its effects in advertising effectiveness studies. In a study by Fortin and 
Dholakia (2005), the authors found that interactivity had a significant effect on involvement, although 
this relationship was mediated by social presence. Yet, social presence, defined as “the degree to 
which a medium conveys the perceived presence of communicating participants in the two-way 
exchange” (p.390) could be regarded as a sub-set of interactivity despite the authors keeping the two 
concepts separate. Moreover, through path analysis, involvement (not in product but the 
advertisement) demonstrated unmediated and strong impact on measures of advertising effectiveness 
used in this study, namely attitude toward advertisement, attitude toward brand and purchase 
consideration. Regardless of the difference in conceptualization of involvement, the findings provide 
a basis for examining the potential interaction effect between interactivity and involvement (in this 
context, product) through the next hypothesis, H3b, 
 
H3b: There is significant interaction effect between level of product involvement (PI) and perceived 
interactivity on online advertising effectiveness such that the effect of perceived interactivity on 
AAd will be greater for individuals with high product involvement than low product involvement in 




The other component of online advertising effectiveness is “advertising recall”, which is closely 
related to attitude though this construct could span across attitudes toward advertisement, brand, 
website etc. This is substantiated by Goldsmith and Lafferty (2002) who, based on the works of other 
researchers (Donthu et al., 1993; Metha, 2000; Stone et. al., 2000) claimed that consumers who 
possess favorable attitudes toward the advertisement were more likely to recall information from it as 
opposed to those who did not. In this study, “advertising recall” is measured as “free recall” which 
could encompass any type of recall (brand, product, claim and character etc.) from the online 
advertisements participants interacted with. 
 
The tangible measurement of advertising effects on the individual is often reliant upon the evaluation 
of “advertising recall” which is largely dependent upon the memory retrieval abilities of the 
individual. According to Yoo (2006), information recall of the advertisement can be distinguished into 
two major types – explicit and implicit. In cognitive psychology literature, both types of memory 
retrieval exist on different ends of a spectrum with the former entailing “a deliberate, conscious search 
of memory for the advertisement information” and the latter “a response bias caused by the 
nondeliberate, unconscious retrieval of advertisement information” (Shapiro and Krishnan, 2001, p.4). 
Conventional memory tests in advertising or marketing studies have however, to a large extent, relied 
upon measuring advertising recall based on explicit memory, such as recognition memory8as well as 
free or cued recall, tactics where participants are told to consciously pull information from memory. 
 
Cacioppo et al. (1983) examined the effects of need for cognition on message evaluation, recall and 
persuasion. In their study, they discovered that high NFC individuals “extracted more from and 
thought more about, the message arguments” (p.809); in addition, they found that participants high in 

8 According to Roediger III and Amir (2005), the most popular memory tests include free recall 
(recalling a list in any order), recognition memory (either a forced or multiple choice test, or free 
choice or yes/no test) and cued recall using numerous forms of cues with the exception of word stems 
(e.g. honey could be used as a cue for bees) 
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need for cognition also demonstrated higher recall of the measures compared to their low NFC 
counterparts. Peltier and Schibrowsky (1994) also garnered similar results, concluding that need for 
cognition had a direct impact on memory upon since it was found to be a significant predictor of total 
advertising recall. They unveiled that need for cognition was positively related to claim and brand 
recall; implying that higher NFC subjects focused on and better remembered more "centrally-
oriented" information. The reason researchers provided to explain this finding was in line with both 
the assumptions of the ELM and the outcome of Cacioppo’s study; significant advertisement viewing 
time relationship found for both brand and claim suggest greater processing effort expended by high 
need for cognition subjects which contributed to recall superiority9. On the other hand, in a study 
commissioned by Adobe to compare the effectiveness of static and interactive advertisements, it was 
found that under force exposure to a specific advertisement, participants presented with interactive 
advertisements were not likely to recall the brand more than participants in the static advertisement 
condition. Since need for cognition was not taken into consideration, it is not evident the cause of this 
particular outcome. With this discrepancy and the lack of research focusing on the interaction effect 
between need for cognition and perceived interactivity on advertising recall (with previous studies 
mostly centered on attitudes toward website, advertisement or brand), there is a need to examine the 
potential synergistic effects between need for cognition and perceived interactivity and its combined 
influence on memory as postulated in H4a, 
 
H4a: There is significant interaction effect between need for cognition (NFC) and perceived 
interactivity on online advertising effectiveness such that the effect of perceived interactivity on 
advertising recall will be greater for high NFC people than for low NFC people.  
 

9 In this study, the researchers also predicted that increased need for cognition would lead to lower 
levels of recall for characters and products. They postulated that this "peripherally-oriented"  
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A study by Yoo et al. (2004) assessed the effects of animation in online banner advertising, taking 
into account the moderating effects of product involvement. They found that subjects exposed to 
animated banner advertisements would possess better recall of the information presented than those 
who were shown static advertisements. Furthermore, based on the assumptions of the hierarchy-of-
effects model, they were able to verify that product involvement was a significant moderator of the 
effects of animation on memory, meaning that the impact of animation on advertising recall was 
greater under high rather than low product involvement situations. Although not explicitly stated, it is 
possible to assume that there was a degree of interaction between features of interactivity within 
animated advertisements and the variable of product involvement. Moreover, the work of Gardner, 
Mitchell, and Russo (1985) was cited in their research to validate their postulation, arguing that higher 
involvement enhances memory for an advertising message, because it increases the accessibility of 
message details, which produces better recall. 
 
Chung and Zhao (2004) examined the role of involvement in recall of product information and 
website features, and found that the former was higher for individuals in the high involvement 
condition. However, in the case of website features, there was no distinct difference between 
individuals in both conditions in terms of recollection. The authors also attempted to examine the 
links between clicking behavior, product involvement and perceived interactivity. They demonstrated 
that memory was positively associated with the number and type of links individuals clicked on. By 
controlling involvement and perceived interactivity, they ran a multiple regression analysis on 
clicking behavior on memory and found that there was a high collinearity between perceived 
interactivity and number of clicks, which meant that the two aspects were representing the same 
dimension. Moreover, according to the authors, it is possible to infer that perceived interactivity 
moderated the positive impact on memory by individuals’ clicking behavior (which was in turn 
influenced by product involvement). Hence, they concluded that respondents’ degree of recall is 
positively related to their level of perceived interactivity of the website. The interaction effect 
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between antecedents “product involvement” and “perceived interactivity” on recall in Chung and 
Zhao’s study therefore, leads to the formulation of our final hypothesis, H4b. 
 
H4b: There is significant interaction effect between level of product involvement (PI) and perceived 
interactivity on online advertising effectiveness such that the effect of perceived interactivity on free 
recall will be greater for individuals with high product involvement than low product involvement 









































4) METHODOLOGY  
 
This section explains the objectives and procedures of the pre-test as well as the results generated to 
be adopted in the main experiment. It describes the procedures undertaken in the main experiment, 
which to a large extent, mirror that of the pre-test. Finally, this section elucidates the measurement 
scales and techniques used for data collection, as well as descriptions of the online advertisements 
used in this study. 
 
4.1) Pre-test: Objectives, Procedure, Results 
 
4.1.1) Pre-test Objectives 
 
The procedure for the pre-test of this study was executed with three main objectives – firstly, the 
selection of participants for both the pre-test and main experiment, identifying appropriate online 
advertisements for the main experiment and internal reliability check on the scales used in the 
questionnaire. Selection of participants was conducted through the completion of the Need for 
Cognition (NFC) survey to divide the sample equally into two groups based on their NFC scores (high, 
low). After which, the pre-test was used to determine the online advertisements to be used in the main 
experiment. The selection criterion was based on the levels of product involvement reported by the 
participants in relation to the featured product in the online advertisement. Lastly, a reliability check 
on the items used in the questionnaires was to ensure that the scales could be re-used for the main 
experiment. 
 
4.1.2) Selection of Participants 
 
In order to create experimental conditions with high and low NFC levels, purposive sampling had to 
be conducted to obtain an equal representative of students from the two levels for comparison. 
However, the first stage of the experiment made use of convenience sampling where students from the 
modules NM2102 10  (109 students) and NM2101 (150 students) were invited to complete a 

10 NM2102 refers to “Communications and New Media Research”; NM2101 refers to “Theories of 
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questionnaire with the Need for Cognition (NFC) scale. They were told that they will be given class 
credits as part of their participation in either the pre-test or main experiment. For NM2102 students, 
questionnaires were handed out during tutorials for completion while NM2101 students were told to 
fix an appointment with the researcher before coming to attempt the questionnaire. For both student 
groups, five minutes was given to students to complete the questionnaire but in most cases, students 
did not take more than five minutes. In total, responses to the Need for Cognition survey were 
collected from 134 students.  
 
Following which, the data was entered into excel and all items using reverse scoring were transformed. 
Upon tabulation of NFC scores, respondents were ranked from high NFC to low NFC, where the 
lower the score, the higher the NFC (1 for the highest NFC level and 5 for the lowest). A median split 
(2.667) was then applied to segment the respondents into two equal halves – one labeled as “high 
NFC category” and the other as “low NFC category”. Ten students were randomly selected from the 
top 45 scores and another 10 from the bottom 45. These 20 students were then invited to participate in 
the pre-test which was conducted in the same format as that of the main experiment following after, to 
ensure that the questionnaires used during the pre-test could be replicated for the main experiment. 
Upon which, changes to be made to the wordings in the questions were noted. 
 
4.1.3) Experimental Design & Assignment of Participants to Conditions 
 
The experimental design adopted was a 2 x 2 x 2 repeated measure design with “Need for Cognition” 
as a between-subjects factor and “Product Involvement” as a within-subject variable. “Perceived 
interactivity” was measured, serving as a dependent variable in hypotheses H1a and H1b; and as an 
independent variable in the remaining hypotheses – H2, H3a, H3b, H4a and H4b. For each product 
involvement condition (high, low), 5 online advertisements were selected as representatives of the 
condition. 
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Experiments for the pre-test were conducted within a week to facilitate swift data collection. The 
CATI lab in Communications and New Media Department was used as the primary experiment lab 
with 7 computer terminals in total. The CATI lab was chosen as it was conducive to the study since 
participants had to put on headphones while they interacted with advertisements that contained video 
components. Also, each computer terminal is situated within a cubicle, meaning that participants were 
not able to see the computer screens of the people next to them. 
 
Taking into consideration the space limitations of the lab and participants’ busy schedules, they were 
allowed to select their preferred experimental slots to attend so as to ensure high turn-out rate. 
Participants were pre-assigned to a terminal where the sequence of the sets of advertisement presented 
for each terminal was pre-determined, without the knowledge of the participant prior to the 
experiment. This was done to ensure that the probability of order bias occurring would be minimized 
– a phenomenon dominant in experimental settings. Automatic randomization of 10 online 
advertisements for each terminal was done through Random.org site11.  
 
4.1.4) Selection of Online Advertisements 
 
The second objective of the pre-test was selecting online advertisements to be used in the main 
experiment. For the pre-test, ten advertisements as described in the previous section were chosen - 
five for the high product involvement condition and another five for low product involvement 
condition.  
 
For the pre-test, the products featured in the low product involvement category included a printer, car, 
server, earphones and online wholesale trading services. These products were initially chosen due to 
the anticipated low level of product involvement based on participants’ demographics. On the 





contrary, the high product involvement category encompassed items “close to the heart” of 
participants such as a mobile phone, electronics, toothpaste and travel. 
Low Product Involvement Advertisements High Product Involvement Advertisements 
Xerox Printer Blackberry (Mobile Phone) 
Nissan X-Trail (Car) Sony VAIO Cube 
SQL Server 2008 (Microsoft) Colgate Sensitive Pro 
Alibaba.com HP TouchSmart (Computer Monitor) 
Sony Ericsson Earphones Royal Caribbean (Travel) 
 
Table 4. Classification of advertisements according to level of product involvement 
 
4.2) Pre-Test Procedure 
 
The pre-test took 1 hour and 30 minutes and prior to it, all participants were sent a copy of the 
Participant Information Sheet containing information on the nature of the experiment, scope of 
participation etc. via email. 
 
When they arrived at the lab for the pre-test, they were asked to sign in and then directed to their 
allocated terminals. Participants were then told to read a set of instructions which was available at 
every terminal and encouraged to ask questions if in doubt. The instructions included information on 
the duration of the experiment, the procedures involved during the experiment and participant 
etiquette. The screens of the monitors were kept off until the actual commencement of the experiment 
and participants were only told to turn them on when the majority had arrived. They were then 
instructed to put on their headphones and play a song loaded on Windows media player to ensure that 
the headphones were working and adjust the volume accordingly to their comfort.  
 
Once the checks were done, an explanation on the procedure for loading the online advertisements 
and the overall experiment itself was given. 
 
Participants were asked to open a word document (in soft copy) containing the links to the 10 chosen 
online advertisements. Participants had no knowledge that these links were listed in randomized order 
and differed across terminals which was necessary as a precaution to avoid order bias. They were then 


reminded not to proceed with opening the advertisements unless instructed; and there were in total, 10 
rounds of ad viewing and interaction for each participant.  
 
At the start of each round, subjects were prompted to copy and paste the link of the next online 
advertisement into the browser to load it. For example, in Round 1, upon receiving the go-ahead, all 
participants copied and pasted the first link in their lists into their browsers and then proceeded to 
interact with the online advertisement. This was applicable to all other rounds. This method was 
unavoidable as having all advertisements opened simultaneously could interfere with the participant’s 
ad-viewing experience due to audio from online advertisements that launched automatically. In 
addition, running all 10 advertisements on the terminal at a single time could potentially slow the 
performance of the computer down and function as a source of distraction for participants as well. 
 
4.2.1) Interaction with Online Advertisement & Questionnaire A 
 
All participants commenced at the same time but since interacting with the online advertisement was 
dependent on the speed of the individual, participants started to differ in terms of progress. At the start 
of each round, participants were given a questionnaire booklet, termed “Questionnaire A” and asked 
to note the starting time (based on the computer’s clock) by writing it on the cover page of the booklet 
(Appendix 2.0). Similarly, they were also reminded to note the end time once they were done with 
viewing and interacting with the online advertisement. The purpose of this endeavor was to calculate 
the average time taken by participants for ad interaction and to determine an appropriate time limit for 
each online advertisement during the main experiment. This was to prevent unequal levels of attention 
and time devoted to the same online advertisement by different respondents, which might result in 
“time” being a factor of influence in this study. Participants were also reminded not to look at the 
questions inside the booklet before they had viewed and interacted with the online advertisement.  
 
After which, participants were instructed to attempt the questions in the booklet but prior to doing so, 
they had to close the window of the browser to prevent them from referring back to the online 
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advertisement in the midst of attempting the questionnaire. Participants also had to note the start and 
subsequently, the time reflected when they were done with the survey. This was to determine the 
average time taken by respondents to complete the questions in the booklet, which was then 
implemented in the main experiment. Questionnaire A encompassed 3 sets of scales - the product 
involvement scale, attitude towards advertisement scale and perceived interactivity scale. The 
participant was told to raise his or her hands once Questionnaire A for each online advertisement was 
completed so that the experimenter could collect the booklets.  
 
After which, the subject was allowed to move on to the next advertisement where the cycle repeats - 
noting the start and end times for both ad interaction and completion of the Questionnaire A. In total, 
a single participant had to complete Questionnaire A ten times, once for each online advertisement 
interacted with. 
 
4.2.2)  Questionnaire B : Explicit Recall 
 
After participants have viewed and interacted with all 10 online advertisements, they are asked to 
complete another questionnaire booklet, termed “Questionnaire B” (Appendix 3.0). The questions in 
this booklet were used to measure explicit advertising recall and were segmented into two parts – 1 
and 2. During each participant’s attempt at Questionnaire B, he or she was asked to note the start and 
end time. This is similar to earlier attempts where the average time taken by participants to attempt 
the questions in the booklet was implemented in the main experiment. 
 
4.3) Pre-Test Results 
 
4.3.1) Internal Reliability of Measurement Scales 
 
Data collected from the pre-test were entered into SPSS to conduct reliability and manipulation 
checks. With regards to the former, Cronbach’s Alpha scores were generated for 5 different scales 
namely Need for Cognition, Product Involvement, Attitude towards ad (Aad) and Perceived 
Interactivity. Scales which attained a Cronbach’s Alpha of 0.7 and above were considered to be 
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reliable and kept for the main experiment. The need for cognition scale generated a Cronbach’s Alpha 
of 0.87 while all other scales also attained scores higher than 0.7 except for the perceived interactivity 
scale for HP Computer which obtained a score of 0.68 (Table 5). 
Brand/Product 
Cronbach’s Alpha 
Product Involvement Attitude towards Ad Perceived Interactivity 
Xerox Printer 0.93 0.93 0.83 
Nissan Car 0.93 0.86 0.75 
Microsoft Server 0.92 0.93 0.84 
Alibaba.com 0.91 0.92 0.77 
Sony Ericsson Earphones 0.96 0.92 0.78 
Blackberry Mobile Phone 0.95 0.90 0.74 
Sony Cube  0.88 0.95 0.87 
Colgate Toothpaste 0.78 0.91 0.85 
Royal Caribbean Cruise 0.93 0.89 0.85 
HP Computer 0.81 0.90 0.68 
Overall 0.90 0.91 0.79 
 
Table 5. Cronbach Alpha scores for advertisements to determine internal reliability of scales to measure 
product involvement, attitude towards ad and perceived interactivity 
 
4.3.2) Segmentation & Selection of Online Advertisements 
 
In order to determine which online advertisements among the 10 used for the pre-test were 
appropriate for the main experiment, they were first segmented equally into low and high product 
involvement categories. The median (4.35) of the average scores for product involvement for all 10 
products was calculated and compared with the average scores of product involvement for each online 
advertisement (Table 6). Online advertisements with scores below 4.35 were considered to contain 
products of low involvement to respondents while advertisements with scores above 4.35 were 
deemed to be showcasing products that were of higher involvement. The results mirrored that of the 
earlier assumptions made during the selection of the online advertisements for the pre-test. Online 
advertisements allocated to the low product involvement category include commercials by Sony 
Ericsson (earphones), Alibaba.com (B2B website), Microsoft (server), Nissan (car) and Xerox 
(printer). On the other hand, online advertisements that were allocated to the high product 
involvement category were those by Blackberry (mobile phone), Sony (electronics), Colgate 
(toothpaste), Royal Caribbean (cruise) and HP (computer). 
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Nissan Car 4.02 
Microsoft Server 3.10 
Alibaba.com 4.15 
Sony Ericsson Earphones 3.56 
Blackberry Mobile Phone 
High 
4.50 
Sony Cube  4.60 
Colgate Toothpaste 4.60 
Royal Caribbean Cruise 4.83 
HP Computer 4.49 
 
Table 6. Classification of advertisements based on average scores on product involvement 
  
Of out the 10 advertisements above, only 6 were to be chosen for the main experiment (3 each for 
high and low conditions respectively). After segmenting the online advertisements into their 
respective categories, it was necessary to verify that advertisements in both categories were perceived 
to be statistically different by respondents. A paired-samples t-test was conducted, by comparing the 
means of product involvement for one online advertisement in a low involvement category and that of 
another in the high product involvement category. The table below presents the pairs of online 
advertisements which were found to be significantly different (p < .05) from one another (Table 7; for 
full list of paired-samples t-test results, refer to Appendix 4.0). 
Level of Product Involvement t-test (t) P-value Mean Std. Deviation High Low 
Blackberry Microsoft 3.71 .00 1.40 1.69 Sony Ericsson 2.27 .03 0.94 1.86 
Sony 
Nissan 2.37 .02 0.58 1.09 
Microsoft 4.92 .00 1.50 1.36 
Sony Ericsson 2.65 .01 1.04 1.74 
Colgate 
Nissan 2.91 .00 0.58 0.89 
Microsoft 5.08 .00 1.50 1.32 
Sony Ericsson 2.99 .00 1.04 1.56 
Royal 
Caribbean 
Nissan 2.84 .01 0.81 1.27 
Microsoft 4.26 .00 1.73 1.81 
Sony Ericsson 3.00 .00 1.27 1.89 
Alibaba.com 2.13 .04 0.71 1.46 
HP Microsoft 5.45 .00 1.39 1.14 Sony Ericsson 2.71 .01 0.93 1.53 
 
Table 7. Results of Paired-Samples t-test to determine online advertisements for main experiment 
  
However, significant difference was not found across all potential combinations between commercials 
in the high and low product involvement categories; only 6 online advertisements from both 
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categories emerged as consistently having statistical difference between them. The three identified 
from the high product involvement category were online advertisements by Sony, Colgate and Royal 
Caribbean while their counterparts in the low product involvement category were from Nissan, 
Microsoft and Sony Ericsson. Any pair of commercials from each respective category was perceived 
to be significantly different by participants in the pre-test. There were initial concerns that the 
advertisement featuring Royal Caribbean cruises may not be suitable to represent the high product 
involvement category due to the cost of the tour packages, the results above however, demonstrated 
that participants did indeed perceive Royal Caribbean as a high involvement good. The likely reason 
for this could be them not knowing the actual cost of travelling with Royal Caribbean or its image as a 
luxury service. 
 
Based on these findings, the 6 online advertisements to be used in the main experiment were 
determined. The reduction in the number of online advertisements used from 10 to 6 in turn led to the 
reduction in the number of items in the questionnaires as well as the number of questionnaires itself. 
For Questionnaire B, all items related to the commercials from Alibaba.com, Xerox, Blackberry and 
HP were removed. 
 
4.3.3) Time as an extraneous variable 
 
A potential extraneous variable of the pre-test was the duration required by the respondent for viewing 
and interaction with the online advertisement as well as completion of the questionnaires (A and B). 
As elaborated in the earlier section (2a), the participants were instructed to note the start and end 
times when they interacted with each online advertisement and also the time taken to complete the 
questionnaires. For the former, the average time taken was 1.5 minutes and for the latter, the majority 
of the respondents took approximately 2 minutes to complete questionnaire A. For questionnaire B, 
time taken for both parts 1 and 2 differed; for part 1, participants spent approximately 10 minutes to 
complete 10 sections within the questionnaire while for part 2, participants took an average of 2 


minutes. These figures were implemented in the main experiment to standardize the amount of 
exposure participants had with the online advertisements (Table 8). 
Scale Duration (Pre-Test) Time Allocated (Main) 
Brand Preference Survey No Time Limit No Time Limit 
Questionnaire A No Time Limit 2 minutes 
Questionnaire B (Part 1) No Time Limit 10 minutes 
Questionnaire B (Part 2) No Time Limit 2 minutes 
Ad Interaction No Time Limit 1.5 minutes 
 
Table 8. Time allocation for each experiment section 
 
4.4) Main Experiment: Procedure 
 
As the main experiment was modeled closely after the design of the pre-test, the procedure for 
execution was fairly similar. The only changes that took place were the number of online 
advertisements used, the number of participants as well as time limitations exercised on interaction 
with the commercial and completion of questionnaires. 
 
All participants from the modules NM2101 and NM2102 who attempted the Need for Cognition 
survey but did not take part in the pre-test were sent an email inviting them to join the main 
experiment. Of the remaining 114 students, 84 volunteered to participate and were sent a follow-up 
email with the Participant Information Sheet which contained information on the main experiment and 
a list of the available time slots. They were told to list two of their preferred time slots in their reply 
emails. As the lab could only accommodate 7 students at a time, participants got their desired slots on 
a first-come-first-serve basis. Prior to each session, the students who selected that particular slot were 
sent reminder emails the day before. 
 
The experimental design of the main experiment remained the same – a 2 x 2 x 2 repeated measures 
design with Need for Cognition as a between-subjects factor and Product Involvement12 as a within-

12 “Perceived interactivity” functioned as a dependent variable in hypotheses H1a and H1b; after 




subjects variable. Similarly, the CATI lab in Communications and New Media Department was again 
used as the primary experiment lab. In lieu of the participants’ busy schedules and commitments, 7 
days were allocated to data collection with 25 one-hour time slots made available for participants to 
choose from. 
 
When participants arrived at the laboratory, they were told to sign in and then directed to their 
assigned seats. The sequence of online advertisements was also randomized for each seat to prevent 
order bias from taking place. Once a participant has taken his or her seat, they had to follow the same 
procedures, as outlined in the pre-test section – firstly, checking their headphones and once all 
participants have arrived, the experiment begun. 
 
A major difference between procedures in the pre-test and main experiment was the time limitations 
placed upon participants in the latter. A bell was used to signal both the commencement and end of 
each round (in total, 6 rounds) once the time was up. Likewise, participants were reminded to close 
the browser window so that they were not able to refer to the online advertisement when they 
attempted the questionnaires. 
 
4.4.1) Online Advertisements 
 
The online advertisements were taken from Eyeblaster.com, an online advertising gallery open to 
public viewing. And all ten advertisements available in the gallery are real-life advertisements that 
have been used for commercials in other countries except Singapore. The advertisements were chosen 
based on their fit with the requirements of the study which included three in total – firstly, the 
potential level of involvement participants would possess with the product based on their purchasing 
power and current lifestyle as students. The second requirement was the position of the online 
advertisement on the webpage as well as the ad format. Most of the advertisements were located 
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within a standard 300 x 250 IMU (medium rectangle)13 on the right-hand side of the webpage with 
the exception of one (Xerox). The online advertisement by Xerox was a banner on the top of the 
webpage which expanded downwards when participants scrolled over it. The third requirement of the 
advertisements was the inclusion of at least one interactive feature, such as a game or video 
component. 
 
Low product involvement 
 
Online advertisements selected to represent the low product involvement category include ads from 
Microsoft, Nissan and Sony Ericsson.  
 
Microsoft: Microsoft’s online advertisement was made for consumers in the United States and named 
“Microsoft SQL Server”. Participants were able to select from 4 different sections – ‘Integrate’, 
‘Deliver’, ‘Manage’ and ‘Case Studies’ to view more information on Microsoft’s servers. Videos are 
embedded in each of these sections and participants could control the pace and sound of the videos as 
well (Appendix 5.0) 
 
Nissan: The online advertisement by Nissan was named as the “Nissan X-Trail Cubes Game” and 
targeted at consumers in Australia (Appendix 5.1). The ad was designed such that the participant was 
being in a driver’s seat and had a view of the road in front, as if he was driving. It also featured a 
game where participants were asked to control three keys shown on the ad - “J”, “K” and “L” by 
pressing on them whenever they appeared to coincide with a box on the road as the car was moving. 
By pressing on the appropriate key when it coincided with the box, the participant was able to collect 
features (GPS, SAT Navigation, Audio etc.) that defined the Nissan X-Trail. There were in total 3 
rounds for participants to collect all 9 features; at the end of the third round, the features appeared in a 
single row and participants were able to scroll over them to learn more. 
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Sony Ericsson: Named “Sony Ericsson Accessory”, this online advertisement was meant for 
customers in the United Kingdom. The ad featured a man tied with ropes and participants were 
prompted to click on the ad to help untangle him (Appendix 5.2). This was one of the online 
advertisements that was not expandable but within it, participants were able to switch from one panel 
to another to attain more information on the products. 3 different types of earphones made by Sony 
Ericsson were advertised and within each panel, there were five smaller tabs that contained 
descriptions about each type of earphone. 
 
High product involvement 
 
On the other hand, online advertisements chosen to represent the high product involvement category 
include ads from Colgate, Royal Caribbean and Sony. 
 
Colgate: The “Colgate Sensitive Pro Relief 2010” advertisement was targeted at consumers in the 
United Kingdom. It prompts the participants to help “apply” toothpaste over the teeth shown in the 
box (Appendix 5.3) upon which a video will automatically load to explain the benefits of the 
toothpaste. Participants were given the option to pause, stop or even mute the video. 
 
Royal Caribbean: This travel-related online advertisement by Royal Caribbean was created for 
consumers in the United States. The original advertising box would continuously switch among 
different panels featuring different scenes of people relaxing; a mouse-over would prompt the ad to 
expand, requesting for the participant’s first name. There are in total 4 stages to the end of this online 
advertisement, firstly, as mentioned, the participant’s name is entered, then the vacation type (adult or 
family) is chosen followed the destination (among 4 geographical locations) and finally, the activities 
available in that destination (in the case of Alaska for example, 4 activities were given for participants 
to decide upon). After which, the participant was given the opportunity to download or email the 




Sony: The “Sony VAIO 3D Cube” was targeted at customers in the United States and featured a 
collection of Sony VAIO products ranging from disc drives, notebooks and its high-definition PC/TV 
(Appendix 5.5). Each side of the cube focused on different products, with one side promoting a series 
“COMA” which is likely to be a product of Sony Entertainment. Participants were able to select a side 
of the cube that was of interest to them. Nonetheless, this ad comprised of three videos, two focusing 
on its products and one on “COMA”.  
 
4.5) Measurement Scales 
 
In order to measure the constructs for this study, measurement scales were adapted from previous 
studies with one modified as deemed appropriate. Online advertising effectiveness on the other hand 
was measured via two constructs – Attitude towards ad (Aad) and Advertising recall (Ar), using 
various techniques including free recall and aided recall. 
 
4.5.1)  Internal Reliability of Measurement Scales 
 
Data collected from the main experiment were entered into SPSS to conduct reliability and 
manipulation checks. With regards to the former, Cronbach’s Alpha scores were generated for 3 
different scales namely Product Involvement, Attitude towards ad (Aad) and Perceived Interactivity. 
Scales which attained a Cronbach’s Alpha of 0.7 and above were deemed to be reliable. The Need for 
Cognition scale was calculated prior to the pre-test, scoring a Cronbach’s Alpha of 0.87 while all 
other scales also attained scores higher than 0.7 (Table 9). 
Brand/Product 
Cronbach’s Alpha 
Product Involvement Attitude towards Ad Perceived Interactivity 
Nissan Car 0.92 0.92 0.77 
Microsoft Server 0.94 0.91 0.81 
Sony Ericsson Earphones 0.92 0.91 0.81 
Sony Cube  0.92 0.93 0.84 
Colgate Toothpaste 0.84 0.88 0.84 
Royal Caribbean Cruise 0.94 0.93 0.83 
Overall 0.91 0.91 0.81 
 
Table 9. Cronbach Alpha scores to determine internal reliability of scales measuring Product Involvement, 
Attitude towards Ad and Perceived Interactivity 
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Need for Cognition (NFC) 
 
Need for Cognition (NFC) was measured using Petty and Cappacio’s (1982) NFC scale which 
consists of 18 items on a 5-point Likert scale (1=Strongly Agree; 5=Strongly Disagree), of which 8 




Product involvement was measured using the Personal Involvement scale developed by Zaichkowsky 
(1986) which consists of 10 items on a 7-point semantic differential scale; of which 4 items used 
reverse scoring. The questions for this scale were included in Questionnaire A booklets for all online 
advertisements. Overall Cronbach’s Alpha was 0.90 and 0.91 for the pre-test (average of 10 




Scales to measure ‘perceived interactivity’ were adapted and modified to fit this research; in total, 
there were 8 items measured on a 5-point Likert scale (1=Strongly Agree; 5=Strongly Disagree). The 
questions originated from two different studies (Wu, 2000; Jee and Lee, 2002) but were integrated 
into a single set for two reasons: firstly, all questions were deemed to be appropriate and exclusive; 
secondly, a more comprehensive measurement of the construct ‘perceived interactivity’ would be 
achieved. Dimensions used to gauge interactivity include ‘responsiveness’, ‘control’ and ‘direction of 
communication’. Overall Cronbach’s Alpha was 0.79 for the pre-test (average of 10 advertisements) 
and 0.81 for the main experiment (average of 6 advertisements) respectively. 
 
Online Advertising Effectiveness (Attitude towards Ad - Aad) 
 
This construct was measured using the scales adopted from Bhatra and Ahtola (1990), Olney et. al. 
(1991) and Chan and Wells (1999). In total, there were 10 items being measured on a 5-point 
semantic differential scale; of which 2 items used reverse scoring. An additional question was 
included as the final question – “I would like to see similar advertisements by (Brand) in future”. This 
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particular question was measured on a 5-point Likert scale (1=Strongly Agree; 5=Strongly Disagree). 
The motivation for including this question stemmed from previous studies on perceived interactivity 
which used this question to measure attitude towards websites (Chen and Wells, 1999; Jee and Lee, 
2002). Therefore, this could be a pertinent item to use to anticipate the future responses of participants 
towards online advertisements of a particular brand. Overall Cronbach’s Alpha was 0.91 for both the 
pre-test (average of 10 advertisements) and main experiment (average of 6 advertisements). 
 
Online Advertising Effectiveness (Advertising Recall - Ar) 
 
Advertising recall was measured using 2 techniques – free recall and aided recall. For free recall, 
participants were given Questionnaire B (Part 1) which contained empty boxes14 and asked to write 
whatever they could remember; no aid was provided. The measurement for free recall was conducted 
at ratio level with each participant attaining a point for every relevant item written (hence, there was 
no maximum score that participants could attain). In terms of aided recall, participants were asked to 
identify the products and brands they remember seeing from the online advertisements from among a 
collection of non-relevant but closely associated products and brands (Questionnaire B, Part 2). This 
questionnaire encompassed two sections, the first containing a list of products and the other, a list of 
brands. This was also measured at ratio level, with the maximum score at 12 points (6 for each 
section). A participant’s total score for advertising recall was derived from the summation of both 




Paired-sample t-tests (Table 10) were conducted to verify if online advertisements representing the 
low and high product involvement categories were perceived to be different by the respondents (for 
full results, refer to Appendix 6.0). 

14 The number of boxes corresponded to the number of online advertisements participants had 




Level of Product Involvement t-test (t) Sig. Mean Std. Deviation High Low 
Sony 
Nissan 4.21 0.00 0.69 1.47 
Microsoft 7.53 0.00 1.37 1.66 
Sony Ericsson 2.54 0.01 0.43 1.53 
Colgate 
Nissan 3.58 0.00 0.58 1.45 
Microsoft 6.95 0.00 1.25 1.64 
Sony Ericsson 1.89 0.06 0.29 1.40 
Royal 
Caribbean 
Nissan 3.87 0.00 0.69 1.59 
Microsoft 6.92 0.00 1.44 1.88 
Sony Ericsson 2.55 0.01 0.49 1.75 
 
Table 10. Results of Paired-Samples t-test (Product Involvement) for online advertisements 
  
Significant (p < .05) difference was found between the majority of online advertisements from the 
high and low product involvement groups except for Sony Ericsson. The paired-samples t-test for 
Sony Ericsson and all other online advertisements from the high product involvement group resulted 
in non-significant differences (p > .05). This signals that participants did not perceive the online 
advertisement from Sony Ericsson to differ from its counterparts in the high product involvement 
group. Another possible interpretation for this outcome could be that participants regard ear phones, 
the product featured in Sony Ericsson’s advertisement as a mid to high product involvement good. 
Therefore, this online commercial was not taken into consideration during hypotheses testing as there 
would be an over-representation of commercials with high product involvement goods which could 
influence the effect of “product involvement” on perceived interactivity and in turn online advertising 
effectiveness. 
 
In preparation to conduct analysis based on repeated measures, the average perceived interactivity 









Average Perceived Interactivity N Minimum Maximum Mean Std. Deviation 
Nissan 83 1.38 4.50 2.83 0.70 
Microsoft 83 1.50 4.63 2.76 0.70 
Sony 83 1.25 4.88 2.95 0.79 
Colgate 81 1.25 4.75 3.12 0.77 
Royal Caribbean 82 1.00 4.63 2.38 0.72 
Total Valid Responses 81     
 
Table 11. Means of Perceived Interactivity scores for online advertisements 
 
Based on the reported means for perceived interactivity in the table above, the online advertisements 
were separated into two groups – high perceived interactivity and low perceived interactivity 
respectively (Table 12). 
Low Perceived Interactivity High Perceived Interactivity 




Table 12. Classification of online advertisements based on level of perceived interactivity 
 
Following which, a paired-samples t-test was conducted between the commercials in the two groups, 
resulting in the findings below (Table 13). 
Level of Perceived Interactivity t-test (t) Sig. Mean Std. Deviation High Low 
Nissan Microsoft 0.688 0.493 
0.064 0.857 
Royal Caribbean 4.309 0.000 0.437 0.919 
Colgate Microsoft 2.948 0.004 0.371 1.135 Royal Caribbean 5.739 0.000 0.736 1.154 
Sony Microsoft 2.080 0.041 0.186 0.818 Royal Caribbean 5.154 0.000 0.564 0.990 
 
Table 13. Results of Paired-Samples t-test (Perceived Interactivity) for online advertisements 
 
With the exception of the outcome from the Nissan-Microsoft paired-sample t-test, all other pairs of 










In total, there were 7 hypotheses presented in the literature review section, of which three were tested 
using bivariate correlation and the remaining 4 using repeated measures test under General Liner 
Modeling (GLM). Need for Cognition, a fixed factor was converted from ratio into nominal level 
measurement upon which it was segmented into two groups – high (coded as “1”)  and low (coded as 
“2”) NFC. Among the hypotheses, 2 were supported and 5 were not, as listed in the table below: 
Hypothesis Result Reference 
H1a: The higher the level of need for cognition among high NFC individuals, 
the higher the level of perceived interactivity Not Supported Appendix 7.0 
H1b: The lower the level of NFC among low NFC individuals, the higher the 
level of perceived interactivity Not Supported Appendix 7.1 
H2: There is a positive relationship between level of product involvement 
and level of perceived interactivity Supported Appendix 8.0 
H3a: There is significant interaction effect between need for cognition (NFC) 
and perceived interactivity on online advertising effectiveness such that the 
effect of perceived interactivity on attitude towards ad (AAd) will be greater 
for high NFC people than for low NFC people 
Not Supported Appendix 9.0 
H3b: There is significant interaction effect between level of product 
involvement (PI) and perceived interactivity on online advertising 
effectiveness such that the effect of perceived interactivity on attitude 
towards ad (AAd) will be greater for individuals with high product 
involvement than low product involvement in goods featured in the online 
advertisements 
Not Supported Appendix 9.1 
H4a: There is significant interaction effect between need for cognition (NFC) 
and perceived interactivity on online advertising effectiveness such that the 
effect of perceived interactivity on advertising recall (Ar) will be greater for 
high NFC people than for low NFC people 
Not Supported  Appendix 10.0 
H4b: There is significant interaction effect between level of product 
involvement (PI) and perceived interactivity on online advertising 
effectiveness such that the effect of perceived interactivity on advertising 
recall (Ar) will be greater for individuals with high product involvement than 
low product involvement in goods featured in the online advertisements 
Supported Appendix 10.1 
 
Table 14: Outcome of Hypothesis Tests 
 
The following presents more in-depth reporting of the hypotheses supported (H2 and H4b): 
 
H2: There is a positive relationship between level of product involvement and level of perceived 
interactivity 
H2 was supported (r = 0.42, p < .05) where a moderate positive correlation that was significant was 
found (Appendix 8.0). This signals that the higher the level of product involvement, the higher the 
level of perceived interactivity reported for the online advertisements by participants. 
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H4b: There is significant interaction effect between level of product involvement (PI) and perceived 
interactivity on online advertising effectiveness such that the effect of perceived interactivity on 
advertising recall (Ar) will be greater for individuals with high product involvement than low 
product involvement in goods featured in the online advertisements 
  
According to the findings in Table 15, H4b was supported, where there was a significant interaction 
effect (F (1, 66) = 17.40, p < .05) between perceived interactivity and product involvement on free 
recall of online advertisements (Appendix 10.1). The main effects of both variables “perceived 
interactivity” (F (1, 66) = 17.40, p < .05) and “product involvement” (F (1, 66) = 6.69, p < .05) were 
found to be significant as well. 
 
ęRecall_PerI” refers to recall scores categorized into two levels of perceived interactivity (high and 
low) while “Recall_PI” refers to recall scores classified according to level of product involvement 
(high and low). 
Source 
Type III  





Recall_PerI Sphericity Assumed 0.36 1 0.36 17.40 0.00 
Error(Recall_PerI) Sphericity Assumed 1.36 66 0.02   
Recall_PI Sphericity Assumed 2.82 1 2.82 6.68 0.01 
Error(Recall_PI) Sphericity Assumed 27.85 66 0.42   
Recall_PerI * Recall_PI Sphericity Assumed 9.02 1 9.02 17.40 0.00 
Error(Recall_PerI*Recall_PI) Sphericity Assumed 34.20 66 0.51   
 
Table 15. Tests of Within-Subjects Effects 
 
With reference to the profile plot (figure 6), among online advertisements featuring high product 
involvement goods namely Sony, Royal Caribbean and Colgate, participants were able to recall more 
information if they were perceived to be lower in interactivity (2.27) than those with higher perceived 
interactivity (1.98). On the other hand, the opposite occurs pertaining to low product involvement 
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goods (2.862) such as Nissan and Microsoft where recall was stronger for ads deemed to be more 
interactive (2.14) than those that were not (1.70). 
 
Therefore, a greater degree of recall of online advertisements would most likely be generated under 
two instances: one, if the commercials were perceived to be less interactive or in the case of the 
individual regarding the product as a high involvement good. In this study, the most optimum scenario 
for producing the highest recall would be lower perceived interactivity and higher product 
involvement. Possibilities for this occurrence and its implications on online advertising effectiveness 
will be discussed in greater depth in the next section. 
 
 
Figure 6. Interaction Effects between Product Involvement and Perceived Interactivity on Advertising 
Recall 
 
In addition, the means for the four end points in the profile plot are listed in the table 16: 














(0.78) 2.02 (0.80 
 
Table 16. Descriptive statistics of advertising recall by a function of  





This study hypothesized that need for cognition and product involvement are factors influencing the 
individual’s level of perceived interactivity of an online advertisement and therefore, determine the 
degree of advertising effectiveness on two fronts – attitude towards the advertisement and advertising 
recall of the content presented. The discussion section commences with an interpretation of the 
significant results found (Hypotheses 2 and 4B), associated with the variables “product involvement” 
and “perceived interactivity”. It then addresses non-significant results, providing explanations that 
might have propelled this outcome. To aid in the understanding of the analysis for the rest of the 
section, online advertisements have been ranked based on the average means variables “product 
involvement” and “perceived interactivity” in 2 segments (high and low NFC), as shown in Table 17. 
Online 
Advertisement 









Nissan 2 (+) 4 3 (+) 4 
Microsoft 3 (+) 5 4 (-) 5 
Sony 5 (-) 3 2 (-) 1 
Colgate 4 (+) 2 5 (+) 3 
Royal Caribbean 1 (-) 1 1 (+) 2 
 
Table 17. Ranking of online advertisements 
 
In this table, “1” represents the highest ranked for both “perceived interactivity” and “product 
involvement”; while the positive or negative signs denote the relationship between need for cognition 
and perceived interactivity for each advertisement. Taking Microsoft for example, a positive 
relationship between need for cognition and perceived interactivity tells us that the higher the level of 
need for cognition, the lower the perceived interactivity of the ad, among high NFC individuals. In the 
case of low NFC participants, a negative relationship between the two variables signify that the lower 
the level of need for cognition, the higher the perceived interactivity of the advertisement. 
 
6.1) Product Involvement and its potential implications on perceived interactivity 
H2, which postulated a positive relationship between level of product involvement and level of 
perceived interactivity was significant and hence, supported. It was observed within the study that the 
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higher the level of product involvement, the higher the level of perceived interactivity reported by the 
participants. Overall15, the advertisement from Royal Caribbean scored the highest in terms of product 
involvement, followed by Sony, Colgate, Nissan and Microsoft. This outcome is anticipated as Royal 
Caribbean is a travel product and would resonate highly with the participants. Sony, a leading 
consumer electronics brand would also attain high product involvement because of the dominance of 
its products in the households of participants. The third high involvement product was Colgate, the 
maker of toothpaste, an essential healthcare product used by participants on a daily basis. It is no 
doubt Nissan and Microsoft would not rank highly in terms of product involvement since participants, 
as students will not be able to afford cars from Nissan and neither would they be interested in 
Microsoft servers for enterprises. 
This outcome was not surprising as similar findings in terms of positive correlations or positive 
impact of one factor over the other have emerged in previous research (McMillan et al., 2003; Fortin 
and Dholakia, 2005), although the concept of “involvement” is varied across studies. For example, in 
Chung and Zhao (2004) as well as Fortin and Dholakia (2005), “involvement” was conceptualized as 
involvement in the web advertisement. In Sundar and Kim (2005) and McMillan et al. (2003), 
“involvement” was regarded as “product involvement”. 
Within the context of this study, the reason for this outcome could be attributed to the greater amount 
of attention channeled towards the information source when product involvement is high. With 
reference back to the theoretical framework for this study, i.e. the elaboration likelihood model, it is 
postulated that when product involvement is high, an individual would possess higher motivation to 
process the online advertisement. And assuming that the cognitive capacity is adequate to support this 
motivation, the individual would embark on the central route of information processing. Traditionally, 

15 Sony Ericsson, a representative of the low product involvement group was not found to be 




this would mean that the participant would have been focused on the messages and arguments 
provided in the advertisement. 
A key differentiator of the Royal Caribbean advertisement (which scored the highest in product 
involvement overall) is its ability to enable the participant to actively select options to customize a 
proposed itinerary for themselves and have it sent via email as well. It is no doubt these features are 
aligned with value propositions afforded by sub-facets of perceived interactivity such as control, 
responsiveness, feedback etc., which could have been the determinants of the degree to which the 
advertisement was regarded as “interactive”. In a study by Voorveld, Neijens and Smit (2011), they 
found that two interactive features representing “active control” – firstly, the option to customize or 
compose products and secondly, the capability to customize information on the website based on 
personal preference had a significant effect on perceived interactivity. Therefore, this implies that in 
the case of online advertising, as opposed to depth of information or quality of argument, features as 
well could determine whether the extent of perceived interactivity of the online advertisement. 
6.2) Product Involvement and Perceived Interactivity on Attitudes toward Advertisement and 
Advertising Recall 
With reference to H3b and H4b, the main effects of perceived interactivity and product involvement 
were significant on both attitudes toward the online advertisement and advertising recall. This was 
similar to findings from Chung and Zhao’s (2004) study, which demonstrated the significant effect of 
product involvement on individuals’ clicking behavior. They found that participants in the high 
product involvement category clicked on an average of 7 hyperlinks to gain access to product 
information and 2 hyperlinks for other information; on the other hand, participants in the low product 
involvement clicked on an average of 4 hyperlinks for product information and 5 hyperlinks for other 
information. The factor, product involvement was reported to determine 16% of the respondents’ 
product-related clicking behavior. Placed within the context of this research, there are implications of 
clicking behavior on memory, or recall (of website features or product-related information), where the 
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authors found a positive association between the two variables. This is logical as the larger the degree 
the participant expends effort to engage in active search and consumption of product-related 
information, the greater the extent he or she would be able to remember the information due to 
motivation. In addition, regression analysis was also conducted, using perceived interactivity as an 
independent variable and attitude towards the web advertisement as the dependent variable. In this 
instance, it was also found that perceived interactivity exerted a significant direct effect on attitudes, 
of which 15% of the latter was determined by the former. 
In terms of interaction effects between product involvement and perceived interactivity, there was no 
significant interaction effect found for attitudes (H3b) but only for recall (H4b).It was possible to 
ascertain however, that favorable attitudes were likely to be generated if commercials were perceived 
to be more interactive or if the product was a high involvement good. This outcome was an interesting 
one since it is anticipated that a positive interaction effect by product involvement and perceived 
interactivity generating favorable attitudes toward the advertisement would translate into stronger 
recall as well, though this was not the case in this research.  
A significant interaction effect between the two variables on advertising recall occurred (H4b) even 
though this effect on attitudes was not significant (H3b). Bezjian-Avery, Calder and Iacobucci (1998) 
similarly, found that interactivity had no influence on attitudes even though there was a decrease in 
purchase intentions. The authors explained that this phenomenon could be attributed to the broken 
links between “retrieval (of related cognitions) and yielding to the persuasion” (p.31). However, they 
did not dwell into detail the factors that might have caused this occurrence. 
Theoretically, the claims made by Bezjian-Avery and her colleagues could be elucidated using a 
modified version of the hierarchy-of-effects model developed by Lavidge and Steiner (1961)16. There 
are six stages in this model: awareness, knowledge, liking, preference, conviction and purchase; of 

16 Adopted from Batra, Myers and Aaker’s (1996) Advertising Management (5th edition) 
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which were segmented into three components corresponding to attitudes. The first level refers to the 
“cognitive” or the knowledge component of attitude and therefore, includes awareness and knowledge 
stages. The second level would be the “affective” component of attitude, hence referring to the liking 
and preference stages. The final level of attitude is the “conative” component, also considered to be 
the action or motivation element and encompasses the stages “conviction” and “purchase”. Based on 
this theory, it is highly likely that there was a disconnection between the “cognitive” and “conative” 
stages since attitudinal change (in terms of liking or preference) did not take place but instead, a 
behavioral outcome was attained. Within the context of this research, Lavidge and Steiner’s model 
(1961) serves as a basis to explain the disparate outcomes in terms of attitudes and recall. It is evident 
that the interaction effect between product involvement and perceived interactivity is restricted to the 
cognitive level of attitude, manifesting in the form of recall but has yet to be able to transcend to the 
affective stage. Another possible explanation would be Petty and Cacioppo’s (1986)17 study based on 
the Elaboration Likelihood Model, which attributed the lack of correlation between the attitudes and 
recall to the transmission of peripheral cues to influence attitudes. According to them, when attitude 
change occurs via a peripheral route, the possibility of attitude change correlating with ad recall or 
recognition is unlikely since the recipients may not have had comprehended or elaborated on the ad 
elements. 
However, in terms of the interaction effects between perceived interactivity and product involvement, 
results from H4b demonstrated that a higher degree of recall of the information in the online 
advertisement was generated in a situation where the product is a high involvement good and the 
online advertisement was perceived to be low in interactivity. This signals that a high degree of 
interactivity may function as a distraction or barrier to advertising effectiveness, especially when the 
product is regarded as a high involvement good by the user. This is substantiated by Sundar and Kim’s 

17 As explained in Mazzocco, Rucker and Brock (2005) in Nantal, J. (2005) Applying Social 
Cognition To Consumer-Focused Strategy 
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study (2005), which found that while animated advertisements were rated more popular, and propelled 
more favorable attitudes toward the advertisement, they had the likelihood to deter positive product-
related attitudes from forming. Although the authors did not specify “product-related attitudes”, their 
argument that animation has a negative effect on product involvement and product knowledge allows 
us to deduce that they are not merely referring to peripheral aspects of the advertisement. Moreover, 
they reported that participants in their study were unable to recall adequate product information to 
produce an evaluation on it. Sundar and Kim, by adopting Reeves and Nass’s (2000) perceptual 
bandwidth argument explained that “psychologically significant aspects of the interface may result in 
sensations (leading to perceptions), which compete for the same infinite amount of mental effort as 
the cognitive effort to encode the information presented” (p.14). Hence, with the inability of the user 
to simultaneously process both types of information at once, the opportunity cost of interactivity 
would be the amount of product information recalled. In addition, with reference to the elaboration 
likelihood model which serves as the theoretical framework for this study, a central route of 
information processing is taken when the product involvement is high and the focus is on the quality 
of messages or arguments presented. Thus, an advertisement perceived to be low in interactivity (and 
peripheral cues) would be less of a distraction, allowing the user to instead pay attention to the 
message at hand.  
On the contrary, the results also highlighted that in the case of an online advertisement featuring a low 
involvement good, higher interactivity was critical in boosting recall of the information. By “higher 
interactivity”, it could refer to online advertisements with more peripheral cues; this is because when 
the involvement in the good is low, the motivation to process complex messages regarding the product 
is also low. Therefore, peripheral cues help to motivate the user to interact with the advertisement, in 
turn boosting interest. However, McMillan and colleagues (2003) claimed otherwise; arguing that 
when the website is the subject of analysis, peripheral cues do not have any influence. They believe 
the elaboration likelihood model is not equipped to predict the information processing path 
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undertaken and response towards the advertisement because “users engage in a relatively high level of 
activity when viewing a website – generating “situational involvement” even when they may not have 
general involvement with the subject” (p.406). Hence, an inference from this argument is that despite 
low product involvement, with high situational involvement, individuals (both high and low NFC) 
would focus on the messages presented. This notion of “situational involvement” stems from the 
concept of “flow” and occurs when an individual is engaged in goal-directed behavior (Novak, 
Hoffman & Duhachek, 2003; Hoffman & Novak, 1996). Here, “involvement” is also regarded as “felt 
involvement”, which according to Hoffman & Novak (1996), is “formed by the presence of situational 
and/or intrinsic self-relevance” (p.61), the former being a product of extrinsic motivation and the latter, 
of intrinsic motivation. Nonetheless, “felt involvement” influences attention and efforts of 
comprehension, which could have been a variable enabling better recall performance despite the level 
of product involvement.  
Taking the online advertisement from Microsoft as example, both high and low NFC participants 
reported the lowest product involvement for it since it featured servers, a product for enterprises and 
not the general consumer. Yet in the case of high NFC individuals, there was a significant positive 
correlation between need for cognition and perceived interactivity for this advertisement. Similarly, 
for low NFC individuals, the negative relationship between need for cognition and perceived 
interactivity for this online advertisement implies that as the former tend towards lower levels, the 
advertisement will be considered to be more interactive. Although it is not evident if low NFC 
individuals focused on the arguments or the peripheral cues (videos) in the Microsoft advertisement, 
but assuming they did indeed focus on the messages presented to them, then the argument put forth by 
McMillan and colleagues can be concluded to be partially true. This challenges the applicability of the 
elaboration likelihood model in online advertising which assumes the low NFC individuals, because 
they are not equipped or motivated to handle vigorous cognitive processing, will often rely on 
peripheral cues.  
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In summary, it was found that the environments for high recall to thrive is created by the interaction 
between high product involvement and low perceived interactivity; as well as low involvement but 
with high perceived interactivity. With both hypotheses involving product involvement gaining 
significance, it is certain that this variable is a crucial determinant of online advertising effectiveness 
in terms of recall. In line with the earlier postulation of flow, it can also be argued that with “enduring 
involvement” in a product or category, consumers may be motivated to “search to build an 
information bank or knowledge base in their memories for potential future use” (Hoffman & Novak, 
1996, p.62)18, contributing to the extent of recall. 
6.3) Need for Cognition and its potential implications on perceived interactivity 
H1a and H1b were used to test the relationship between need for cognition and perceived interactivity 
using 2 separate groups of participants segmented based on their NFC scores (high and low). H1a 
postulated that the higher the need for cognition among high NFC individuals, the higher the level of 
perceived interactivity; this hypothesis was however, not supported. H1b on the other hand, 
hypothesized that the lower the level of need for cognition among low NFC individuals, the higher the 
level of perceived interactivity; similarly, this was not supported as well. 
In totality, although significant relationships were not found between the factors “need for cognition” 
and “perceived interactivity”, it was believed that there could different outcomes if analysis was 
conducted for each online advertisement. Hence, to attain a closer look at the relationship between 
need for cognition and perceived interactivity among high NFC individuals, bivariate correlations 
were executed (Appendix 11). The advertisement perceived by participants to be most interactive was 
Royal Caribbean and the least, Sony. However, negative relationships were simultaneously obtained 
for advertisements from both of these companies. Even though these relationships did not gain 
significance, the nature of the relationship suggests that the higher the need for cognition of 
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individuals in the group, the less they perceived these advertisements to be interactive. This outcome 
is fascinating as it appears that there are conflicting results in terms of what is deemed “interactive” to 
individuals within the high NFC category. There are a couple of reasons to explain this occurrence, 
firstly, the advertisement from Royal Caribbean (as a travel product) also scored the highest in terms 
of product involvement based on responses from high NFC individuals only (Appendix 11.1); hence, 
it is highly likely that product involvement could have influenced what is deemed “interactive”. 
Secondly, a key distinguishing feature of Royal Caribbean’s online advertisement is customization, 
where participants are given the opportunity to select regions they are interested in visiting, the 
activities they are able to do there and if they are going as a couple or with a family etc. Upon which, 
at the end, the individual interacting with the advertisement is able to have a proposed itinerary sent to 
his or her email based on the selection. Nonetheless, in relation to need for cognition, the lack of in-
depth information and reliance upon graphics (in Royal Caribbean) and videos (in Sony) might have 
resulted in the negative relationships being formed. 
In contrast, there was significant positive correlation between need for cognition and perceived 
interactivity for the advertisement from Microsoft, signaling that the higher the need for cognition, the 
higher the level of perceived interactivity which supports the first hypothesis (H1a) for this study. 
Although the online advertisement from Microsoft was deemed to be lowest in product involvement 
(Appendix 11.1); a possible reason for its attaining significance in relation to need for cognition could 
probably be due to the depth of product information provided within the advertisement. These 
findings are clearly in line with the elaboration likelihood model, where high NFC individuals are 
more prone to taking the central route of persuasion and hence focus to a larger extent, the quality of 
the messages presented. Among the online advertisements used in this study, it is no doubt that 
Microsoft’s was the most information-rich, including explanations of the product as well as feature-
rich, as customer testimonials embedded were in the form of videos. In a study by Kaynar and 
Amichai-Hamburger (2008), they found a significant correlation between need for cognition and the 
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“perceived importance of information in Internet site to create a persuasive site” (p.367). The authors 
distinguished between a successful and persuasive site, and while they did not explain the difference, 
the notion of persuasive advertising has implications on advertising effectiveness, as discussed in the 
next section. Nevertheless, post-experimental interviews with the participants would have been 
helpful in understanding the reasons why the online advertisements mentioned were considered to be 
“interactive” and the criteria upon which evaluations on interactivity were made. Yet, this clearly 
demonstrates that depth in information could create an impression of “interactivity” for an 
advertisement containing a product users have no or low involvement in, especially for high NFC 
individuals. 
On the other hand, low NFC individuals overall, regarded the online advertisements to be more 
interactive although there was no significant difference between the two groups in terms of perceived 
interactivity (Appendix 11.2). Within this segment of participants, Royal Caribbean was similarly, 
regarded as the advertisement to be the most interactive (again, most likely due to the confounding 
effect of “product involvement” as in the case of high NFC individuals; Appendix 11.3) and Colgate 
to be the least. Among the advertisements, Microsoft and Sony fulfilled the direction of the 
relationship as defined in the hypothesis (H1B). Despite not gaining significance, the findings suggest 
that as need for cognition tend towards lower levels, the advertisements were considered to be more 
interactive by low NFC individuals. Research findings from Amichai-Hamburger, Kaynar, and Fine 
(2007) unveiled that there was a tendency of low NFC individuals, as opposed to their high NFC 
counterparts, to want to re-visit the interactive site as opposed to the “flat” site. They postulated that 
this was because the interactive site was more attractive than the flat site since it encompasses more 
peripheral cues which are applicable to advertisements such as Sony. Yet, in the case of Microsoft, in 
addition to the peripheral attributes, the richness of the information provided could have been 
considered a variable of interactivity even though it is not expected that low NFC individuals would 
pay attention to it. It is not deducible the aspects of the advertisements by which participants 
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considered to be “interactive”, and could either be the quantity of information presented or the 
features. 
Moreover, a closer analysis revealed a significant positive correlation between need for cognition and 
perceived interactivity of the online advertisement from Nissan. Based on the coding system (where 
1=Strongly Agree), the higher the numerical mean for NFC, the lower the need for cognition; the 
same applies to perceived interactivity. Therefore, with a positive relationship between the two factors, 
this implies that as need for cognition dips, the less interactive the Nissan advertisement is perceived 
to be by low NFC individuals. Scoring the second lowest in terms of product involvement (after 
Microsoft), the main feature of this advertisement is a game (considered an interactive feature) which 
participants have to play to gain information on the product. In this context, it signals that even in low 
involvement situations, a potentially interactive feature could be detrimental if users, such as low 
NFC individuals are not willing to expend the effort to “earn” the information since they do not 
actively “enjoy thinking”. This is also the most plausible distinguishing factor in why Microsoft (with 
the lowest product involvement) was perceived as more interactive than Nissan since information was 
given without needing the participant to work for it. Hence, this example demonstrates the relative 
importance of need for cognition overriding the influence of product involvement and perceived 
interactivity even though on the whole, need for cognition was not found to be a significant predictor 
of online advertising effectiveness in this study. 
6.4) Need for Cognition and Perceived Interactivity on Attitudes toward Advertisement and 
Advertising Recall 
H3a and H4a were executed to determine if there were any main effects and or interaction effects 
between the variables “need for cognition” and “perceived interactivity” on attitudes toward the 
advertisement and advertising recall. In terms of main effects, only “perceived interactivity” had 
significant influence on attitude towards the online advertisement (H3a) while no significant 
interaction effects were found occurring at all. 
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These findings were to a certain extent similar to the results from a study by Sicilia, Ruiz and 
Munuera (2005), who wanted to assess the degree of persuasiveness an interactive versus non-
interactive website had on participants. Persuasiveness was measured in two forms – firstly, “total 
processing” and secondly, “valence of processing” (p.38). The former referred to the total number of 
thoughts related to the website or product, whereas the latter was the difference between the number 
of favorable and unfavorable thoughts participants possessed in relation to the website or the product. 
In terms of total processing, valence of processing toward the website and product, the main effects of 
need for cognition were not found to be significant. However, they managed to unveil the main effects 
of perceived interactivity on valence of processing toward the website and product. This is relevant to 
the outcome in this study, since valence of processing was higher for interactive websites than non-
interactive ones where a negative mean level of valence of processing was found. Hence, it is possible 
to infer that participants processed messages from an interactive website more favorably than those 
exposed to the flat site, where unfavorable thoughts were dominant. Although the researchers were 
not able to achieve a significant correlation between interactivity and attitudes, they were able to 
demonstrate that website-related thoughts mediated the effect of interactivity on the attitudes 
participants had toward the website. This outcome nonetheless, has implications on attitudes toward 
the advertisement since favorability toward the product could be influenced by brand or its features 
which could function as antecedents for attitude formation. 
In terms of the interaction effects between need for cognition and perceived interactivity within the 
same study, Sicilia, Ruiz and Munuera found a significant interaction effect between the two variables 
on total processing. However, similar outcomes were not achieved in this study, which could be due to 
a couple of reasons. Firstly, there was no significant difference between individuals with regards to 
need for cognition, i.e. the majority of them possessed similar inclinations to engaging in cognitive 
processing. In addition, the advertisements provided to the participants were not differentiated in 
terms of a focus on message or features, hence the information processing route taken by both groups 
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of respondents were the same. This was also a reason stated by the Sicilia and colleagues who 
mentioned as their target message was relatively short, even low-NFC individuals were motivated to 
process it since the cognitive effort required was low as well. Lastly, there could be a possibility that 
the influence from product involvement was so strong that effect from need for cognition was not 
























7) LIMITATIONS AND DIRECTIONS FOR FUTURE STUDIES 
There are a couple of limitations of this study, which if addressed, would significantly improve the 
quality of the research.  
Firstly, improvements could be made to the online advertisements used in the experiment; due to the 
lack of funds to build advertisements from scratch, selection of online advertisements was limited to 
the free Eyeblaster gallery. However, there should have been online advertisements which were less 
interactive or contained significantly fewer interactive features to enable comparisons to be made. 
Online advertisements chosen for this study were based on general, pre-determined criteria and 
therefore, there was no systematic coding used to evaluate if the advertisements were considered to be 
of the same degree of interactivity. Therefore, a content analysis on the number of interactive features 
possessed by the online advertisements should have been conducted prior to the study. As mentioned 
by Sundar and Kumar (2005), future research would benefit if conditions could be created under 
which interactivity would be considered a peripheral cue from those where it would be regarded as a 
message argument. Several methods to achieving this include manipulating the level of product 
involvement (which was used in this study) or alternatively, differentiating the nature and amount of 
interactivity in the advertisements themselves. 
Secondly, one of the reasons why the hypotheses related to need for cognition (NFC) did not gain 
significance could be due to the segmentation of respondents based on their NFC scores. A post-
experimental check found that there was no significant difference in terms of need for cognition 
between the low and high NFC groups. Hence, a t-test needs to be conducted in future to determine if 
the two groups are significantly different before executing the main experiment. 
Thirdly, the lack of significance in the hypotheses could be attributed to the low number of 
participants recruited for the study. With the total number of participants at 84, the 2 x 2 x 2 
experimental design would result in only 15 participants for each cell. 
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Lastly, there is constant critique on the artificiality of advertising research, especially if it involves 
forced exposure to the online advertisements. However, this is unavoidable as the study is based on 
examining interactivity and therefore, requires the participants to be spending time interacting with 



















This study challenges the traditional notion of the “more-is-better” approach to interactivity in online 
advertising, undertaken by marketers and advertisers today. The main flaw in propelling this belief is 
the assumption that all consumers regard interactivity as the same concept, characterized by a 
common set of features. In fact, the opposite stance was adopted for this research – the fundamental 
assumption that the definition of interactivity is varied and subjected to the individual’s perceptions, 
which resulted in the adoption of the term “perceived interactivity”. It is also believed that perceptions 
are shaped by a myriad of variables, two of which were chosen for this research due to their close 
interrelations with online advertising, namely need for cognition and product involvement. 
The results unveiled several key findings – the most significant being the importance of product 
involvement as a variable and its positive association with perceived interactivity, the significance of 
its main effects as well as interaction effects with perceived interactivity on advertising recall. This 
also further re-emphasizes the importance of taking perceptual variables as a predictor of advertising 
effectiveness as opposed to the dominant inclination of relying solely on structural variables. 
Moreover, the findings revealed that under certain circumstances, “perceived interactivity’ could 
function more as a distraction to information processing, which in turn would result in negative 
implications on advertising effectiveness. What is also interesting is that the findings challenge the 
applicability of the elaboration likelihood model in predicting routes taken for information processing 
in the online context, and should be further explored in future research. The route undertaken is not 
only determined by product involvement but also the need for cognition of the individual; even 
though its effect was not significant in this study, proper manipulation of this variable is expect to 
reveal influence on perceived interactivity and subsequently, measures of advertising effectiveness. In 
terms of implications for advertisers, this research demonstrates that the benefits of high interactivity 
are pronounced but it has to be exercised prudently and strategically under circumstances where 
information of the consumer segment is known, for example in terms of product involvement and 
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need for cognition. With information-searching taking place dominantly on the Internet, tracking 
surfing behavior will enable advertisers to determine the level of interest a user has with regard to a 
product, which could also be used to determine even the extent of product involvement. Armed with 
such information, targeted advertising can be executed and in turn, understanding how interactivity 
can be leveraged upon under which circumstances and towards appropriate target segments based on 
search patterns or group associations, has become even more critical. This brings us back to the main 
assumption of this study, that interactivity is highly subjective and vulnerable to the perceptions of 
individuals. As McMillan, Hwang and Lee (2003) stressed, interactivity resides in the “eye of the 
beholder, rather than the “bells and whistles” of websites… (so) it seems more important to get the 
right person to the site than to add more features” (p.406). Online advertisements play a critical role in 
marketing and branding as they are usually the first line of interaction with the consumer before 
directing them to the company’s corporate website or online store. Hence, it is critical to ensure that 
consumers are receptive to online advertisements; as our results suggest, advertising recall need not 
translate automatically into favorable attitudes toward the advertisement but at least, it is important 
that the marketer strives to situate the company’s product within the consideration set of the consumer. 
Assuming the primary goal of a product is to present factual information to the receiver, for example, 
a new type of technology or medication which is a high involvement good, then perceived 
interactivity might function as a distraction. On the other hand, in a low product involvement scenario, 
high perceived interactivity would be useful in entertaining or even sustaining the interest of the 
consumer which would result in more positive outcomes in terms of advertising effectiveness. 
This study has unveiled the importance of product involvement, its relationship with perceived 
interactivity and the potential implications it possesses on online advertising effectiveness. Yet, there 
is a dearth in communication between academics and practitioners, even with the wealth of individual 
information collated from tracking online behavior. Both groups should seek to cooperate and 
establish more relationships between personality variables and Internet skills to predict desired 
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marketing outcomes derived from the use of different types of online advertisements. This removes 
the artificiality of laboratory settings to test the effectiveness of online advertising academics have 
been criticized for and provide practitioners with a valid and reliable model for predicting behavior 
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Appendix 1.0: Definitions of Interactivity (and Perceived Interactivity) 
 
Adopted from Johnson, Bruner and Kumar’s (2006) literature review and updated with relevant studies. 
 
Different Definitions of Interactivity in the Literature 
Name Field 
Context*:Behavioral, 
mediated or perceived 
Interactivity 
Definition 
Facets (either stated 
explicitly or implied in 
the discussion) 




“The capability of new communication systems 
(usually containing a computer as one component) to 
talk back to the user, almost like an individual 





Communication Communication Systems (mediated interactivity) 
“The degree to which participants in a 
communication process have control over, and can 
exchange roles, in their mutual discourse is called 
interactivity.” 
 Control 
 Exchange of roles 
 Mutual discourse 
Rafaeli (1988) Communication 
Mediated interactivity of 
CMC; FtF (behavioral) 
interactivity also 
“Interactivity is an expression of the extent that in a 
given series of communication exchanges, any third 
(or later) transmission (or message) is related to the 
degree to which previous exchanges referred to even 
earlier transmissions.” Interactivity merges speaking 




Neuman (1991) Communication 
Communication on the 
Internet (mediated 
interactivity) 
“[T]he quality of electronically mediated 
communication characterized by increased control 
over the communication process by both the sender 
and the receiver, either can be a microprocessor.” 
 Control over the 
communication process 
Steuer (1992) Communication Virtual reality (mediated interactivity) 
“[T]he extent to which users can participate in 
modifying the form and content of a mediated 
environment in real time” (p.84). Speed of response 
is one important characteristic. Number of 
parameters than can be modified (range) is another 
factor contributing to interactivity, referring to the 
amount of change that can be effected on the 
mediated environment. Finally, mapping affects 
interactivity, referring to the way in which human 
actions are connected to actions within a mediated 
environment 
 Speed of response 
 Range – the number of 
parameters that can be 
modified 
 Mapping – the way in 
which human actions are 
connected to actions 
within a mediated 
environment 
Zack (1993) Information Systems 
Mediated interactivity of 
communication media and 
(behavioral) FtF 
interactivity 
No definition. Bases discussion on interaction theory 
in the sociology literature, and Rogers’s (1986) 
interactive model of the communication process, 
defined as one in which “participants create and 
share information with one another in order to reach 
a mutual understanding.” 
 Channel Bandwidth 
 Degree of 
personalization or social 
presence 
 Structural organization 
of interaction (e.g., 
continuous feedback) 
Hoffman and 




Use Rafaeli’s definition: “Interactivity is an 
expression of the extent that in a given series of 
communication exchanges, any third (or later) 
transmission (or message) is related to the degree to 




Rafaeli (1996) Communication 
Communication on the 
Internet (mediated 
interactivity) 
“[T]he extent to which communication reflects back 





Marketers’ use of the Web 
to practice interactive 
marketing (mediated 
interactivity) 
The term “interactive” points to two features of 
communication: the ability to address an individual, 
and the ability to gather and remember the response 
of that individual. Those two features make possible 
a third: the ability to address the individual once 




opposed to mass 
communication) 




Consume marketing using 
the Internet; using database 
technologies interphased 
with Internet technologies 
(mediated interactivity) 
Addressability and responsiveness make a medium 
interactive. “Addressable” means the communication 
is directly addressable to individuals (not broadcast 
to all who can receive it); responsiveness means it is 
alert to the receiver’s response (it is no longer 
indifferent to its effect on the receiver). 
 Addressability 
 Responsiveness 
Alba et. al 
(1997) Marketing 
Interactive electronic home 
shopping (mediated 
interactivity) 
“In defining Interactive Home Shopping”, we 
conceptualize interactivity as a continuous construct 
capturing the quality of two-way communication 
between two parties.”  
 Response time 
 Response contingency 
Evans and 
Wurster (1997) Strategy 
Strategy and the economics 
of information (mediated 
interactivity) 
Interactivity is one aspect of richness of information; 






Advertising and marketing 
using interactive systems 
such as the Internet 
(mediated interactivity) 
Interactive marketing is “the immediately iterative 
process by which customer needs and desires are 
uncovered, met, modified and satisfied by the 
providing firm.” 
 Core dimension – 










HCI, CMC, and FtF 
communication (both 
behavioral and mediated 
interactivity) 
None. Structural properties that can help distinguish 
FtF from HCI and CMC: participation, mediation, 
contingency, media and information richness, 
geographic propinquity, synchronicity, identification, 
parallelism, anthromosphism. Operationationalized 
as “interaction involvement” and “mutuality”. 
Three properties that 
create the qualitative 
experience of interactivity: 
 Interaction involvement 
 Mutuality 
 Individuation 










None. However, listed three message-based 
dimensions and three participant-based dimensions to 
be used for defining actual concept of interactivity. 
Interactivity increases as: 
 
Message-based 
1. Two-way communication enables all 
participants to actively communicate 
2. Timing of communication is flexible to meet 
the time demands of participants 
3. The communication environment creates a 
sense of place 
 
Participant-based 
1. Participants perceive that they have greater 
control of the communication environment 
2. Participants find the communication to be 
responsive 
3. Individuals perceive that the goal of 
Qualitative identification 
of 6 key dimensions:  
 Direction of 
communication  
 Time flexibility  
 Sense of place  
 Level of control 
 Responsiveness  




communication is more oriented to 
exchanging information than to attempting 
to persuade 
Burgoon et. al 
(2002) Communication 
Emerging communication 
technologies and FtF 
(behavioral and mediated 
interactivity) 
By “interactivity” is meant, in the media realm, some 
form of interdependent message exchange (based on 
Rafaeli, 1998). Structural properties of media that 
enable independent interaction examined in this 
work: mediation, proximity, modality, and context 
richness 
Dynamic qualities by 
which interactivity is 
experienced as interactive: 
 Degree of involvement 
 Interaction ease 
 Mutuality 
[Others, such as richness, 
spontaneity, expectedness, 
and desirability, may also 
have an influence.] 
Jee and Lee 
(2002) Advertising Perceived interactivity 
None. Acknowledges that there has been little 
agreement among researchers on how interactivity 
should be conceptualized. 
Nine-item scale by Wu 
(2000) including perceived 
control, responsiveness 
and personalization 
Kiousis (2002) New Media 
Both behavioral and 
mediated but more inclined 
to the latter. Perceived 
interactivity also as a major 
dimension in 
conceptualization. 
“The degree to which a communication technology 
can create a mediated environment in which 
participants can communicate (one-to-one, one-to-
many, and many-to-many), both synchronously and 
asynchronously, and participate in reciprocal 
message exchanges (third-order dependency). With 
regard to human users, it additionally refers to their 
ability to perceive the experience as a simulation of 
interpersonal communication and increase their 
awareness of telepresence. 
Structure of technology 
 Speed 
 Range 
 Timing Flexibility 
 Sensory Complexity 
 
Communication context 
 Third-order dependency 




 Sensory Activation 
 Perceived Speed 
Liu and Shrum 
(2002) Advertising 
“The emphasis of the 
current definition is on 
providing a concrete 
picture of consumers’ on-
line communication” 
(mediated). 
“The degree to which two or more communication 
parties can act on each other, on the communication 
medium, and on the messages and the degree to 
which such influences are synchronized.” 
 Two-way 
communication 
 Active control 
 Synchronicity [Note: 
“system responsiveness 
is essential” to this 
dimension 
McMillan and 
Hwang (2002) Advertising WWW (mediated) 
None. Different definitions in the literature are 
reviewed 






 User Control (“the way 
humans control 
computers and other 
new media”) 
 Time 
Teo, Oh, Liu 





None. Different definitions from previous works 
offered but focused was on the operationalization 
based on Schaffer and Hannafin’s (1986) incremental 
method where three functional levels of interactivity 
were offered incrementally. 
 Control of pace 
 Control of sequence 
 Control of media 
 Control of variables 
 Control of transaction 
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 Control of stimulation 
Bucy (2004) New Media 
Mediated interactivity but 
attests that perceived 
interactivity is critical and 
measurable 
None. Effort was made to trace interactivity’s 
technical and perceptual foundations, its impact 
across different contexts and analysis, and 
inconsistencies in the use of the term. 





Zhao (2004) Advertising Perceived interactivity 
“Perceived interactivity should be based on 
consumers' actual interactions with the stimulus. 
Interaction with the Website means that consumers 
have perceived control over information and 
communication flow.” 
 Number and Types of 
Clicks 
 5 items from Fortin’s 






Advertising Websites (mediated interactivity) 
“In a website, individuals can interact with the 
medium itself, which is called “machine 
interactivity”… (which) allows consumers to control 
what information will be presented, in what order and 




 Telephone number 
 E-mail address 
 Fictitious link to other 
sections of website 
Sohn and Lee 
(2005) Advertising Perceived interactivity 
None. However, main assumption is that human 
perception of interactivity is indispensable in 
studying the construct and that perceptions contain 
multiple dimensions (of latent factors). 
 Control 
 Responsiveness 




Advertising Perceived and behavioral interactivity 
Interactivity is the extent to which an actor involved 
in a communication episode perceives the 
communication to be reciprocal, responsive, speedy, 




 Nonverbal information 
























QUESTIONNAIRE BOOKLET A 
 




Questionnaire Booklet A contains a series of questionnaires in this experiment for the study on online advertising effectiveness. There are altogether 3 
sections of questions over 2 pages. Please complete the questions with reference to the online advertisement that you will be viewing, from the 
perspective of a consumer.  
 
You will be given 2 MINUTES to complete the questions in this booklet. 
 
 






































SECTION 1: Please tick the appropriate ___ for each pair of adjectives below 
 
Example: 
Attractive        Not Attractive 
 
To me, the (product) is: 
 
Important        Unimportant 
Boring        Interesting 
Relevant        Irrelevant 
Exciting        Unexciting 
Means Nothing        Means a lot to me 
Appealing        Unappealing 
Fascinating        Mundane 
Worthless        Valuable 
Involving        Uninvolving 
Not needed        Needed 
 
 
SECTION 2: Please circle the appropriate number for each pair of adjectives below 
 
Example: 
 Attractive    Not Attractive 
This online advertisement is 1 2 3 4 5 
 
 Fun to See    Not Fun to See 
This online advertisement is 1 2 3 4 5 
 Unpleasant    Pleasant 
This online advertisement is 1 2 3 4 5 
 Entertaining    Not Entertaining 
This online advertisement is 1 2 3 4 5 
 Enjoyable    Not Enjoyable 
This online advertisement is 1 2 3 4 5 
 Helpful    Not Helpful 
This online advertisement is 1 2 3 4 5 
 Informative    Not Informative 
This online advertisement is 1 2 3 4 5 
 Useful    Not Useful 
This online advertisement is 1 2 3 4 5 
 Curious    Not Curious 
This online advertisement is 1 2 3 4 5 
 Boring    Not Boring 
This online advertisement is 1 2 3 4 5 
 Interesting    Not Interesting 
This online advertisement is 1 2 3 4 5 
 
 Strongly Agree    Strongly Disagree 
I would like to see similar online advertisements by 1 2 3 4 5 
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Colgate in future 
 
SECTION 3: Please circle the appropriate number for each of the following questions 
 
Example: 
 Strongly Agree    Strongly Disagree 
This online advertisement is attractive to me 1 2 3 4 5 
 
 Strongly Agree    Strongly Disagree 
This online advertisement is responsive to my initiation 1 2 3 4 5 
I was in control of my interaction with this online advertisement 1 2 3 4 5 
I was in control of the content I wanted to see in the online advertisement 1 2 3 4 5 
I was in control over the pace of engagement with this online advertisement 1 2 3 4 5 
I felt as if the online advertisement talked back to me as I was interacting with it 1 2 3 4 5 
I felt that I could communicate with the company directly about their products 
through the online advertisement 1 2 3 4 5 
I felt that the online advertisement enabled greater convenience in online 
purchasing with a link to the main site (**assuming this service was available in 
Singapore) 
1 2 3 4 5 
I felt that interacting with the online advertisement is a good way to spend my 
time 1 2 3 4 5 
I would be motivated to explore the main site linked to the online advertisement 1 2 3 4 5 
I perceived the online advertisement to be sensitive to my needs for product 
information 1 2 3 4 5 
I do not mind engaging with this online advertisement in the midst of my web 




























Questionnaire Booklet B contains a series of recall exercises in this experiment for the study on online advertising effectiveness.  
 
Please answer the questions to the best of your ability with reference to the online advertisements that you have viewed. 
  
You will be given 10 MINUTES to complete this section. 
 
Please ensure that your computer monitor is switched off. 
 







































SECTION 1:  
Please describe the advertisements that you have viewed in the boxes below. Each box is meant for one advertisement and there are 6 boxes. In your 
description, include everything you remember about the product and the advertisement you viewed. You can write in point-form. You do not have to 









































































































Appendix 4.0: Paired Samples t-test (Product Involvement) for all online advertisements 
 
  Paired Differences    
Product Pair    95% Confidence Interval of the Difference 
Product 1 Product 2 Mean Std. Deviation 
Std. Error 




Xerox 0.36 1.50 0.33 - 0.34 1.06 1.07 19 0.29 
Nissan 0.48 1.17 0.26 - 0.06 1.03 1.84 19 0.08 
Microsoft 1.40 1.69 0.37 0.61 2.19 3.71 19 0.00 
Alibaba 0.45 1.81 0.41 - 0.41 1.33 1.10 18 0.28 
Sony Ericsson 0.94 1.86 0.41 0.07 1.81 2.27 19 0.35 
Sony 
Xerox 0.45 1.33 0.29 - 0.16 1.07 1.52 19 0.14 
Nissan 0.58 1.09 0.24 0.06 1.09 2.37 19 0.02 
Microsoft 1.50 1.36 0.30 0.86 2.13 4.92 19 0.00 
Alibaba 0.48 1.25 0.28 - 0.11 1.09 1.70 18 0.10 
Sony Ericsson 1.04 1.79 0.39 0.22 1.85 2.65 19 0.01 
Colgate 
Xerox 0.46 1.16 0.26 - 0.08 1.00 1.75 19 0.09 
Nissan 0.58 0.89 0.20 0.16 1.00 2.91 19 0.00 
Microsoft 1.50 1.32 0.29 0.88 2.12 5.08 19 0.00 
Alibaba 0.49 1.29 0.29 - 0.13 1.12 1.65 18 0.11 
Sony Ericsson 1.04 1.56 0.34 0.31 1.77 2.99 19 0.00 
Royal 
Caribbean 
Xerox 0.68 1.52 0.34 - 0.03 1.40 2.00 19 0.06 
Nissan 0.81 1.27 0.28 0.21 1.40 2.84 19 0.01 
Microsoft 1.73 1.81 0.40 0.88 2.57 4.26 19 0.00 
Alibaba 0.71 1.46 0.33 0.00 1.42 2.13 18 0.04 
Sony Ericsson 1.27 1.89 0.42 0.38 2.15 3.00 19 0.00 
HP 
Xerox 0.34 1.23 0.27 - 0.23 0.92 1.25 19 0.22 
Nissan 0.47 1.43 0.32 - 0.20 1.14 1.46 19 0.16 
Microsoft 1.39 1.14 0.25 0.85 1.92 5.45 19 0.00 
Alibaba 0.35 1.17 0.26 - 0.20 0.92 1.33 18 0.20 
Sony Ericsson 0.93 1.53 0.34 0.21 1.64 2.71 19 0.01 
 











































Appendix 6.0: Average Product Involvement and Paired Samples t-test (Product Involvement) for online advertisements (main experiment) 
 
Descriptive Statistics 
 Average Product Involvement 
 Nissan Microsoft Sony Ericsson Sony Colgate 
Royal 
Caribbean 
N Valid 81 83 82 83 82 82 
Missing 2 0 1 0 1 1 
Mean 4.06 4.78 3.84 3.40 3.51 3.33 
Median 4.10 4.90 3.70 3.40 3.50 3.25 
Std. Deviation 1.19 1.40 1.15 1.12 0.88 1.24 
 
  Paired Differences    
Product Pair    95% Confidence Interval of the Difference 
Product 1 Product 2 Mean Std. Deviation 
Std. Error 




Sony 0.69 1.47 0.16 0.36 1.01 4.21 80 0.00 
Colgate  0.58 1.45 0.16 0.25 0.90 3.58 79 0.00 
Royal 
Caribbean 0.69 1.59 0.17 0.33 1.04 3.87 79 0.00 
Microsoft 
Sony 1.37 1.66 0.18 1.01 1.74 7.53 82 0.00 
Colgate 1.25 1.64 0.18 0.89 1.62 6.95 81 0.00 
Royal 
Caribbean 
1.44 1.88 0.20 1.02 1.85 6.92 81 0.00 
Sony Ericsson 
Sony 0.43 1.53 0.16 0.09 0.76 2.54 81 0.01 
Colgate 0.29 1.40 0.15 - 0.01 0.60 1.89 80 0.06 
Royal 
Caribbean 
0.49 1.75 0.19 0.11 0.88 2.55 80 0.01 
 
Appendix 7.0: Results for Hypothesis H1a 
 
H1a: The higher the level of need for cognition among high NFC individuals, the higher the level of perceived interactivity 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Need for Cognition (Average) 2.26 0.36 38 
Perceived Interactivity (Average) 2.84 0.33 36 
 





Need for Cognition 
(Average) 
Pearson Correlation 1 0.10 
Sig. (2-tailed)  0.56 
N 38 36 
Perceived Interactivity 
(Average) 
Pearson Correlation 0.10 1 
Sig. (2-tailed) 0.56  
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Need for Cognition 
(Average) 
Pearson Correlation 1 0.10 
Sig. (2-tailed)  0.56 
N 38 36 
Perceived Interactivity 
(Average) 
Pearson Correlation 0.10 1 
Sig. (2-tailed) 0.56  
N 36 36 
 
Appendix 7.1: Results for Hypothesis H1b 
 
H1b: The lower the level of NFC among low NFC individuals, the higher the level of perceived interactivity 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Need for Cognition (Average) 3.17 0.34 38 
Perceived Interactivity (Average) 2.80 0.38 38 
 





Need for Cognition 
(Average) 
Pearson Correlation 1 0.01 
Sig. (2-tailed)  0.95 
N 38 38 
Perceived Interactivity 
(Average) 
Pearson Correlation 0.01 1 
Sig. (2-tailed) 0.95  














Appendix 8.0: Results for Hypothesis H2 
 













Appendix 9.0: Results for Hypothesis H3a 
 
H3a: There is significant interaction effect between need for cognition (NFC) and perceived interactivity on online advertising effectiveness such 




Nominal Grouping  
(Need for Cognition) 
1.00 (High Need for Cognition) 34 
2.00 (Low Need for Cognition) 43 
 
Descriptive Statistics 
 Nominal Grouping (NFC) Mean Std. Deviation N 
Average Attitude 
(Ads with High Perceived Interactivity) 
1.00 (High Need for Cognition) 2.54 0.47 34 
2.00 (Low Need for Cognition) 2.54 0.47 43 
Total 2.54 0.47 77 
Average Attitude  
(Ads with Low Perceived Interactivity) 
1.00 (High Need for Cognition) 2.77 0.46 34 
2.00 (Low Need for Cognition) 2.87 0.69 43 
Total 2.83 0.59 77 
 
















Pearson Correlation 1 0.51** 
Sig. (2-tailed)  0.00 
N 78 77 
Perceived Interactivity 
(Average) 
Pearson Correlation 0.51** 1 
Sig. (2-tailed) 0.00  
N 77 81 








Error df Sig. 
Partial Eta 
Squared 
Attitude_PerI Pillai's Trace 0.15 13.27 1.00 75.00 0.00 0.15 
Wilks' Lambda 0.85 13.27 1.00 75.00 0.00 0.15 
Hotelling's Trace 0.17 13.27 1.00 75.00 0.00 0.15 





Pillai's Trace 0.00 0.46 1.00 75.00 0.49 0.00 
Wilks' Lambda 0.99 0.46 1.00 75.00 0.49 0.00 
Hotelling's Trace 0.00 0.46 1.00 75.00 0.49 0.00 
Roy's Largest Root 0.00 0.46 1.00 75.00 0.49 0.00 
 
Tests of Within-Subjects Effects 
Measure: Attitude_PerI / Attitude (Based on Level of Perceived Interactivity) 
Source 
Type III Sum 
of Squares 
df Mean Square F Sig. 
Partial Eta 
Squared 
Attitude_PerI Sphericity Assumed 2.95 1 2.95 13.27 0.00 0.15 
Attitude_PerI *  
Need for Cognition  
(By Group) 
Sphericity Assumed 0.10 1 0.10 0.46 0.49 0.00 
Error(Attitude_PerI) Sphericity Assumed 16.70 75 0.22    
 
Tests of Within-Subjects Contrasts 
Measure: Attitude_PerI / Attitude (Based on Level of Perceived Interactivity) 
Source Attitude_PerI 
Type III Sum 
of Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Attitude_PerI Linear 2.95 1 2.95 13.27 0.00 0.15 
Attitude_PerI *  
Need for Cognition  
(By Group) 
Linear 0.10 1 0.10 0.46 0.49 0.00 
Error(Attitude_PerI) Linear 16.70 75 0.22    
 
 
Tests of Between-Subjects Effects 
Measure: Attitude_PerI / Attitude (Based on Level of Perceived Interactivity) 
Transformed Variable: Average 
Source 
Type III Sum 
of Squares df 
Mean 
Square F Sig. 
Partial Eta 
Squared 
Intercept 1096.26 1 1096.26 3017.84 0.00 0.97 
Need for Cognition (By Group) 0.08 1 0.08 0.22 0.63 0.00 






Appendix 9.1: Results for Hypothesis H3b 
 
H3b: There is significant interaction effect between level of product involvement (PI) and perceived interactivity on online advertising effectiveness 
such that the effect of perceived interactivity on attitude towards ad (AAd) will be greater for individuals with high product involvement than low 
product involvement in goods featured in the online advertisements 
 
Within-Subject Factors 
 Average Attitude (Ads with High Perceived 
Interactivity) 
Average Attitude (Ads with Low Perceived 
Interactivity) 
Average Attitude  
(High Product Involvement Ads) Interaction Effect 1 Interaction Effect 2 
Average Attitude 
(Low Product Involvement Ads) Interaction Effect 3 Interaction Effect 4 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Average Attitude (Ads with High Perceived Interactivity) 2.55 0.46 76 
Average Attitude (Ads with Low Perceived Interactivity) 2.83 0.60 76 
Average Attitude (High Product Involvement Ads) 2.61 0.46 76 
Average Attitude (Low Product Involvement Ads) 2.86 0.63 76 
 
NOTE: 
- Attitude_PerI refers to attitude scores based on level of perceived interactivity 








Effect Value F 
Hypothesis 
df Error df Sig. 
Attitude_PerI Pillai's Trace 0.05 4.20 1.00 75.00 0.04 
Wilks' Lambda 0.94 4.20 1.00 75.00 0.04 
Hotelling's Trace 0.05 4.20 1.00 75.00 0.04 
Roy's Largest Root 0.05 4.20 1.00 75.00 0.04 
Attitude_PI Pillai's Trace 0.21 20.54 1.00 75.00 0.00 
Wilks' Lambda 0.78 20.54 1.00 75.00 0.00 
Hotelling's Trace 0.27 20.54 1.00 75.00 0.00 
Roy's Largest Root 0.27 20.54 1.00 75.00 0.00 
Attitude_PerI * 
Attitude_PI 
Pillai's Trace 0.00 0.04 1.00 75.00 0.82 
Wilks' Lambda 0.99 0.04 1.00 75.00 0.82 
Hotelling's Trace 0.00 0.04 1.00 75.00 0.82 
Roy's Largest Root 0.00 0.04 1.00 75.00 0.82 
 
Tests of Within-Subjects Effects 
Source 
Type III Sum 
of Squares 
df Mean Square F Sig. 
Attitude_PerI Sphericity Assumed 0.14 1 0.14 4.20 0.04 
Error(Attitude_PerI) Sphericity Assumed 2.48 75 0.03   
Attitude_PI Sphericity Assumed 5.12 1 5.12 20.54 0.00 
Error(Attitude_PI) Sphericity Assumed 18.72 75 0.25   
Attitude_PerI * Attitude_PI Sphericity Assumed 0.01 1 0.01 0.04 0.82 
Error(Attitude_PerI*Attitude_
PI) 
Sphericity Assumed 16.18 75 0.21   
 





Type III Sum 
of Squares 
df Mean Square F Sig. 
Attitude_PerI Linear  0.14 1 0.14 4.20 0.04 
Error(Attitude_PerI) Linear  2.48 75 0.03   
Attitude_PI  Linear 5.12 1 5.12 20.54 0.00 
Error(Attitude_PI)  Linear 18.72 75 0.25   
Attitude_PerI * Attitude_PI Linear Linear 0.01 1 0.01 0.04 0.82 
Error(Attitude_PerI 
*Attitude_PI) 




Tests of Between-Subjects Effects 
Measure:MEASURE_1 
Transformed Variable :Average 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Intercept 2244.16 1 2244.16 3203.90 0.00 




Appendix 10: Results for Hypothesis H4a 
 
H4a: There is significant interaction effect between need for cognition (NFC) and perceived interactivity on online advertising effectiveness such 
that the effect of perceived interactivity on advertising recall (Ar) will be greater for high NFC people than for low NFC people 
 
Within-Subjects Factors 
Measure: Recall scores based on level of perceived interactivity 
Average Recall Group Coding 
(Based on Level of Perceived 
Interactivity) 
Dependent Variable 
1 Average Recall Score 
(Ads with High Perceived Interactivity) 
2 Average Recall Score 








Nominal Grouping  
(Need For Cognition) 
1.00 (High Need for Cognition) 32 
2.00 (Low Need for Cognition) 35 
 
Descriptive Statistics 
 Nominal Grouping (NFC) Mean Std. Deviation N 
Average Recall Score 
(Ads with High Perceived 
Interactivity) 
1.00 (High Need for Cognition) 1.92 0.72 32 
2.00 (Low Need for Cognition) 2.02 0.84 35 
Total 1.98 0.78 67 
Average Recall Score 
(Ads with Low Perceived 
Interactivity) 
1.00 (High Need for Cognition) 2.14 1.02 32 
2.00 (Low Need for Cognition) 2.14 0.77 35 
Total 2.14 0.89 67 
 
NOTE: Recall_PerI refers to recall scores based on level of perceived interactivity 
 
Multivariate Tests 
Effect Value F Hypothesis df Error df Sig. 
Recall_PerI Pillai's Trace 0.02 1.73 1.00 65.00 0.19 
Wilks' Lambda 0.97 1.73 1.00 65.00 0.19 
Hotelling's Trace 0.02 1.73 1.00 65.00 0.19 
Roy's Largest Root 0.02 1.73 1.00 65.00 0.19 
Recall_PerI * 
Average Need for 
Cognition 
(By Group) 
Pillai's Trace 0.00 0.15 1.00 65.00 0.69 
Wilks' Lambda 0.99 0.15 1.00 65.00 0.69 
Hotelling's Trace 0.00 0.15 1.00 65.00 0.69 
Roy's Largest Root 0.00 0.15 1.00 65.00 0.69 
 
Tests of Within-Subjects Effects 
Measure: Recall_PerI / Recall scores based on level of perceived interactivity 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Recall_PerI Sphericity Assumed 0.89 1 0.89 1.73 0.19 
Recall_PerI *  
Average Need for 
Cognition (By Group) 
Sphericity Assumed 0.08 1 0.08 0.15 0.69 






Tests of Within-Subjects Contrasts 
Measure: Recall_PerI / Average recall scores based on level of perceived interactivity 
Source Recall_PerI 
Type III Sum 
of Squares df Mean Square F Sig. 
Recall_PerI Linear 0.89 1 0.89 1.73 0.19 
Recall_PerI * 
Average Need for Cognition  
(By Group) 
Linear 0.08 1 0.08 0.15 0.69 
Error(Recall_PerI) Linear 33.66 65 0.51   
 
 
Tests of Between-Subjects Effects 
Measure: Recall_PerI / Average recall scores based on level of perceived interactivity 
Transformed Variable: Average 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Intercept 567.38 1 567.38 617.71 0.00 
Average Need for Cognition 
(By Group) 
0.09 1 0.09 0.09 0.75 









Appendix 10.1: Results for Hypothesis H4b 
 
H4b: There is significant interaction effect between level of product involvement (PI) and perceived interactivity on online advertising effectiveness 
such that the effect of perceived interactivity on advertising recall (Ar) will be greater for individuals with high product involvement than low 




 Average Recall (Ads with High Perceived 
Interactivity) 
Average Recall (Ads with Low Perceived 
Interactivity) 
Average Recall 
(High Product Involvement Ads) Interaction Effect 1 Interaction Effect 2 
Average Recall 
(Low Product Involvement Ads) Interaction Effect 3 Interaction Effect 4 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Average Recall (Ads with High Perceived Interactivity) 1.98 0.78 67 
Average Recall (Ads with Low Perceived Interactivity) 2.14 0.89 67 
Average Recall (High Product Involvement Ads) 2.27 0.87 67 
Average Recall (Low Product Involvement Ads) 1.70 0.69 67 
 
NOTE:  
- Recall_PerI refers to recall scores based on level of perceived interactivity 
- Recall_PI refers to recall scores based on level of product involvement 
 
Multivariate Tests 
Effect Value F Hypothesis df Error df Sig. 
Recall_PerI Pillai's Trace 0.20 17.40 1.00 66.00 0.00 
Wilks' Lambda 0.79 17.40 1.00 66.00 0.00 
Hotelling's Trace 0.26 17.40 1.00 66.00 0.00 
Roy's Largest Root 0.26 17.40 1.00 66.00 0.00 
Recall_PI Pillai's Trace 0.09 6.68 1.00 66.00 0.01 
Wilks' Lambda 0.90 6.68 1.00 66.00 0.01 
Hotelling's Trace 0.10 6.68 1.00 66.00 0.01 
Roy's Largest Root 0.10 6.68 1.00 66.00 0.01 
Recall_PerI * Recall_PI Pillai's Trace 0.20 17.40 1.00 66.00 0.00 
Wilks' Lambda 0.79 17.40 1.00 66.00 0.00 
Hotelling's Trace 0.26 17.40 1.00 66.00 0.00 





Tests of Within-Subjects Effects 
 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Recall_PerI Sphericity Assumed 0.36 1 0.36 17.40 0.00 
Error(Recall_PerI) Sphericity Assumed 1.36 66 0.02   
Recall_PI Sphericity Assumed 2.82 1 2.82 6.68 0.01 
Error(Recall_PI) Sphericity Assumed 27.85 66 0.42   
Recall_PerI * Recall_PI Sphericity Assumed 9.02 1 9.02 17.40 0.00 
Error(Recall_PerI*Recall_
PI) 
Sphericity Assumed 34.20 66 0.51   
 





Type III Sum 
of Squares df Mean Square F Sig. 
Recall_PerI Linear  0.36 1 0.36 17.40 0.00 
Error(Recall_PerI) Linear  1.36 66 0.02   
Recall_PI  Linear 2.82 1 2.82 6.68 0.01 
Error(Recall_PI)  Linear 27.85 66 0.42   
Recall_PerI * Recall_PI Linear Linear 9.02 1 9.02 17.40 0.00 
Error(Recall_PerI*Recall_PI) Linear Linear 34.20 66 0.51   
 
Tests of Between-Subjects Effects 
Measure:MEASURE_1 
Transformed Variable: Average 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Intercept 1098.15 1 1098.15 645.11 0.00 






Appendix 11: Correlations between Need for Cognition (NFC) and Online Advertisements for High NFC individuals 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Need for Cognition (Average) 2.26 0.36 38 
Average Perceived Interactivity (Nissan) 2.93 0.73 38 
Average Perceived Interactivity (Microsoft) 3.08 0.59 38 
Average Perceived Interactivity (Sony Ericsson) 2.52 0.70 38 
Average Perceived Interactivity (Sony) 3.16 0.87 38 
Average Perceived Interactivity (Colgate) 3.11 0.78 36 














Need for Cognition 
(Average) 
Pearson Correlation 1 0.20 0.32* 0.01  - 0.20 0.23 - 0.26 
Sig. (2-tailed)  0.21 0.04 0.93 0.21 0.17 0.11 
N 38 38 38 38 38 36 37 
Average Perceived 
Interactivity (Nissan) 
Pearson Correlation 0.20 1 0.14 - 0.04 0.16 0.22 0.27 
Sig. (2-tailed) 0.21  0.38 0.77 0.32 0.18 0.09 




Pearson Correlation 0.32* 0.14 1 0.23 0.19 - 0.03 - 0.06 
Sig. (2-tailed) 0.04 0.38  0.16 0.23 0.83 0.70 
N 38 38 38 38 38 36 37 





Sig. (2-tailed) 0.93 0.77 0.16  0.36 0.75 0.87 
N 38 38 38 38 38 36 37 
Average Perceived 
Interactivity (Sony) 
Pearson Correlation - 0.20 0.16 0.19 0.15 1 - 0.11 0.05 
Sig. (2-tailed) 0.21 0.32 0.23 0.36  0.49 0.76 
N 38 38 38 38 38 36 37 
Average Perceived 
Interactivity (Colgate) 
Pearson Correlation 0.23 0.22 - 0.03 - 0.05 - 0.11 1 - 0.18 
Sig. (2-tailed) 0.17 0.18 0.83 0.75 0.49  0.26 




Pearson Correlation - 0.26 0.27 - 0.06 0.02 0.05 - 0.18 1 
Sig. (2-tailed) 0.11 0.09 0.70 0.87 0.76 0.26  
N 37 37 37 37 37 36 37 
 
Appendix 11.1: Average Product Involvement (for high NFC individuals) 
 
Descriptive Statistics 
 Average Product Involvement (For high NFC individuals) 
 Nissan Microsoft Sony Ericsson Sony Colgate Royal Caribbean 
N Valid 37 38 38 38 37 38 
Missing 1 0 0 0 1 0 
Mean 4.02 4.90 3.98 3.56 3.52 3.26 
Median 4.10 4.95 3.75 3.35 3.50 3.35 
Std. Deviation 1.32 1.52 1.24 1.30 0.96 1.41 
 







Average High Need for Cognition 2.26 0.36 38 
Average Perceived Interactivity 2.84 0.37 36 
Average Low Need for Cognition 3.17 0.34 38 









Appendix 11.3: Correlations between Need for Cognition (NFC) and Online Advertisements for Low NFC individuals 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Need for Cognition (Average) 3.17 0.34 38 
Average Perceived Interactivity (Nissan) 2.83 0.72 38 
Average Perceived Interactivity (Microsoft) 2.98 0.76 38 
Average Perceived Interactivity (Sony Ericsson) 2.61 0.63 38 
Average Perceived Interactivity (Sony) 2.77 0.75 38 
Average Perceived Interactivity (Colgate) 3.03 0.68 38 















Need for Cognition 
(Average) 
Pearson Correlation 1 0.40* - 0.19 - 0.28 - 0.01 0.05 0.03 
Sig. (2-tailed)  0.01 0.25 0.08 0.95 0.72 0.83 
N 38 38 38 38 38 38 38 
Average Perceived 
Interactivity (Nissan) 
Pearson Correlation 0.40* 1 0.20 - 0.00 0.30 0.15 0.11 
Sig. (2-tailed) 0.01  0.22 0.98 0.06 0.36 0.49 




Pearson Correlation - 0.19 0.20 1 0.19 0.57** - 0.28 0.38* 
Sig. (2-tailed) 0.25 0.22  0.23 0.00 0.08 0.01 




Pearson Correlation - 0.28 - 0.00 0.19 1 0.24 - 0.13 0.38* 
Sig. (2-tailed) 0.08 0.98 0.23  0.13 0.42 0.01 
N 38 38 38 38 38 38 38 
Average Perceived 
Interactivity (Sony) 
Pearson Correlation - 0.01 0.30 0.57** 0.24 1 - 0.18 0.31 
Sig. (2-tailed) 0.95 0.06 0.00 0.13  0.26 0.05 
N 38 38 38 38 38 38 38 
Average Perceived 
Interactivity (Colgate) 
Pearson Correlation 0.05 0.15 - 0.28 - 0.13 - 0.18 1 - 0.26 
Sig. (2-tailed) 0.72 0.36 0.08 0.42 0.26  0.11 




Pearson Correlation 0.03 0.11 0.38* 0.38* 0.31 - 0.26 1 
Sig. (2-tailed) 0.83 0.49 0.01 0.01 0.05 0.11  







Appendix 11.4: Average Product Involvement (for low NFC individuals) 
 
Descriptive Statistics 
 Average Product Involvement (For low NFC individuals) 
 Nissan Microsoft Sony Ericsson Sony Colgate Royal Caribbean 
N Valid 44 45 44 45 45 44 
Missing 1 0 1 0 0 1 
Mean 4.10 4.69 3.72 3.27 3.51 3.38 
Median 4.10 4.90 3.70 3.40 3.50 3.20 
Std. Deviation 1.07 1.31 1.07 0.94 0.81 1.09 
 
Appendix 11.5: Attitudes toward Online Advertisements (High NFC vs. Low NFC) 
 
Group Statistics 
 Nominal Grouping (NFC) N Mean Std. Deviation Std. Error Mean 
Aad_Total_Average 1.00 33 2.6786 .33369 .05809 
2.00 42 2.7208 .43162 .06660 
 
Independent Samples Test 
 
Levene's Test for 
Equality of Variances t-test for Equality of Means 







95% Confidence Interval 






4.513 .037 -.463 73 .645 -.04217 .09112 -.22378 .13943 
Equal variances not 
assumed 
  -.477 72.988 .635 -.04217 .08837 -.21830 .13395 
 
 
